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Author’s Foreword 


This manual provides a solid inlrodudion 1o 'the seledion and purchase of 
a felephone sysfem, useful for any business or a governmenfal agency. Wifh 
1he Divesfifure of fhe Bell Operaling Telephone Companies from ATT, if is 
virtually mandatory that a telephone system be purchased. Whether that 
purchase takes place from what has been viewed as a "interconnect company;" 
from the deregulated equipment marketing arm of ATT:IS (ATT:Information 
Systems); from the unregulated marketing arm of the RBOC (Regional Bell 
Operating Companies); or, the purchase of the existing utility leased 
system (known as "Embedded Base Equipment") from ATT. Purchase is 
unavoidable. Expenditures of hundreds, thousands and even millions of 
dollars can be at stake. The successful operation of the organization is 
at risk. Yet, in general. United States industry is ill prepared to take 
on this responsibility. It is the intention of this book to provide a 
foundation on which the individual responsible for this selection process 
may build a base leading to successful system acquisition and 
implement at ion. 


The interconnect Industry is slightly under sixteen years old. In those 
sixteen years the fledgling Industry has sold and installed telephone 
equipment valued at over $10 billion. There is hardly a Fortune 500 
company that hasn’t "gone Interconnect" with at least one telephone system. 
Several Fortune 500 companies are aggressively swapping out most of their 
telephone company provided systems, or installing private systems in 
brand-new space. These Fortune 500 companies are often finding their 
investments In telephone systems are among the best they can make in 
today’s era of telecommunication uncertainty. Increasingly new vendors are 
entering the market with advanced products designed to Integrate the entire 
Office Automation function. The selection ranging from simple voice 
switching systems to fully integrated voice/data systems will have a 
profound effect on office automation for years to come. 


The communication industry, as we define it in this manual, produces, 
distributes, sells and installs three types of telecommunications equipment 
or systems. These three types are: 

1. Voice telephone systems - key systems, PABXs (Private 
Automatic Branch Exchanges) and "hybrid" (combination 
key/PABX telephone systems.) 

2. Data transmission equipment. 

3. Telephone usage control devices. 


This manual will focus on the selection and purchase of voice telephone 
systems. This consists of all telephone instruments and telephone 
switching equipment installed to serve a business or a government agency 
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and used primarily for voice fransmission and swifching. However, one 
cannof avoid examination of the potential integration of the telephone 
system into a single system carrying voice, data, and even pictorial, or 
video information. Truly, the possibility of a single system fully serving 
all the Information transfer requirements of the organization must be 
viewed as a possibility. 

This book will begin with the history of this still new industry and then 
move through the design, specification preparation, selection process and 
finish with the negotiation of the acquisition and maintenance contract. 
Many of the recommended points are the result of the author’s experience 
with thousands of systems. It is hoped that this experience will help the 
novice and experienced buyer alike in reaching that goal of successful 
system select ion. 



Chapter One 


The Carterfone Case 

The s1ory begins in 1he mid-1960s when Tom Carler, Presideni of Carfer 
Eledronics of Dallas, Texas, began markefing a producf known as 1he 
Carferfone. The Carferfone allowed users of prlvafely owned mobile radios 
1o be accousficaI Iy coupled to fhe felephone network. In that way a 
vehicle, remote from a land line telephone location, had access to the 
world. The original Carterfone was sold primarily to oil exploration and 
drilling companies to permit field engineers using mobile radios to 
communicate directly with corporate offices In distant cities. Bell did 
not offer a comparable device. 

This is how the system worked: the oil engineer used the mobile radio unit 
to contact the local base station. The base station, by using the 
Carterfone device, placed the phone in a cradle device the exact opposite 
of a telephone. This "acoustically" connected the base station to the 
telephone line. In that way, the radio transmission was coupled to the 
land line and a conversation could take place over the total link. 

At that time, typical telephone company Tariffs (a Tariff is the written 
rules and regulations under which a utility. In this case a telephone 
company, must provide all service. These Tariffs are generally written by 
the utility. However, they are subject to the approval of the appropriate 
regulatory body in each jurisdiction. These are known as the Public 
Utility Commission, Public Service Commission, etc. This regulation 
pertained to all intra-state offerings. Regulation of inter-state services 
was under the control of the Federal Communications Commission.) prohibited 
attaching to telephone company property any item not supplied by the 
telephone company itself. During that era, the author remembers 
prohibitions against such things as telephone directory covers and shoulder 
rests. In the early 1960’s some major battles were fought over these 
items. Using this Tariff provision, the telephone companies threatened to 
disconnect the service of any customer using the Carterfone unit. 

Carter Electronics responded to this challenge by taking the case to the 
Federal District Court in Texas. After lengthy hearings and appeals 
through the U.S. Supreme Court, the case was finally sent to the Federal 
Communications Commission In Washington, D. C. The Supreme Court had 
decided that the FCC had "prior jurisdiction." 

In late 1968, after hearing extensive testimony by telephone utilities and 
others (by that time many other communications equipment manufacturers and 
industry organizations had intervened in the case), the FCC decided that 
while customer owned and maintained equipment could inject hazardous 
signals or voltages into the national telephone network, it directed 
American Telephone and Telegraph to file appropriate tariffs allowing 
customer owned and maintained equipment that was "privately beneficial and 
but not publicly detrimental" to be interconnected to the telephone 
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nelwork. This "inlerconnedion” was 1o be accomplished Ihrough a voice 
conneding arrangement or "interconnect device." 

These tariffs, made as revisions to FCC Tariffs, became effective on 
January 1, 1969. The FCC decision, known as the "Carterfone Decision," and 
the new Tariffs filed by AT&T to comply gave rise to a multi-billion dollar 
industry that now enjoys annual sales of over $100 million a year. Until 
1979, connection of privately-owned equipment to the telephone company 
network was achieved through a VCA (Voice Connecting Arrangement) leased to 
the user by the telephone company. This device was alleged to provide 
necessary protection to the nationwide network from customer-induced, 
harmful signals. But in 1979 the FCC created a series of standards for 
connecting phone equipment directly to the nationwide network without using 
VCAs. This is known as Rule 68. It provides for direct connection to the 
network using certified installation and manufacturing processes. 

Today, protection to the telephone network can be provided in two ways. 

The first: those systems installed prior to the FCC 1979 certification 
ruling, require either the installation of certified Voice Connecting 
Arrangements purchasd outright from an outside supplier or the modification 
of the existing PABX or key telephone system. This modification normally 
involves the Installation of new trunk units. Either of these items carry 
some cost from the vendor. However, in either instance It's preferable 
(financially) to continuing to rent Voice Connecting Arrangements from the 
telephone company. Today, telephone systems are manufactured and installed 
in accordance with FCC Rule 68. They are directly connected eliminating 
the VCA problem and cost. 

Because these VCA units carried a relatively (I.e., $6.00 to $7.00 per 
month per outside business line) cost, their removal made the small system 
replacement market (those systems under 20 telephones) viable. While 
systems supplied and installed today are usually type approved, it is 
necessary when connecting any equipment to telephone company circuits to 
provide the operating telephone company with the FCC Certification number 
and the Ringer Equivalency number. In a typical single line telephone 
instrument, directly connected to telephone company lines, this is normally 
found on the bottom of the instrument. In the case of telephone system 
this is normally supplied by the vendor. 

During this same time frame, two other events started in 1975 and 1974, 
respectively, were slowly grinding their way toward the creation of the 
telecommunication industry as it exists today. These were the Federal 
Communication Commission Computer Inquiry II and the anti-trust case: U.S. 
Department of Justice vs. ATT. 

The first of these. Cl II, was originally initiated by the FCC in an 
attempt to distinguish the difference between "communications" and "data 
processing." As a result of a previous anti-trust case, ending with a 
Consent Decree in 1956, ATT was prohibited from engaging in any business 
which was not "common carrier communications." Yet, it was realized that 
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the da1a processing indusiry and delecommunica1ions were rapidly moving 
togelher on a collision course. Therefore, i1 was fell necessary 1o 
affempf 1o define fhese 1wo areas. In April of 1980, fhe FCC issued fheir 
surprising order in conjundion wifh Compufer Inquiry II. The major fhrusf 
of 1ha1 Order was 1o allow ATT 1o engage in any business ofher fhan common 
carrier communicafions fhrough a Fully Separafe Subsidiary. This quickly 
became known in fhe indusfry as an FSS. A1 fhe same lime, effecfive 
January 1, 1983, 1he Operating Telephone Companies were prohibited from 
providing new telephone systems and equipment, or expanding existing 
systems unless the provided components were available from existing 
Inventory. To fill this marketing void, the ATT sales entity known as 
Information Systems (originally known as American Bell Incorporated) was 
created. Under the terms of the FCC order, the Operating Telephone 
Companies would become the provider of dial tone, or Central Office 
connections. They quickly became known as WACCOs (Wire And Cable 
Companies). Thus, with the provision of all new telephone systems in a 
purchased environment "interconnect” was dead and the telecommunication 
manager faced a new era. 


Simultaneously, the anti-trust case was slowly working its way through the 
judicial system. In January of 1982, in a second surprise move, ATT and 
the U. S. Department of Justice agreed to settle this case with a Consent 
Decree. This ultimately became known as the MFJ (Modified Final Judgement) 
as this was done through a modification of the previously mentioned 1956 
Consent Decree. While Computer Inquiry II became known as "Deregulation” 
this MFJ became known as "Divestiture." This is because under the terms of 
the settlement, ATT was required to "divest" themselves of their existing 
22 Operating Telephone Companies. 


While this Divestiture could have been termed a "surprise" the major 
surprise was the fact that the final terms of the MFJ allowed the Regional 
Bell Operating Companies to again offer customer premise telephone 
equipment. Its only proviso being that the RBOC was restricted from owning 
a manufacturing entity and must provide this equipment through a separate 
and unregulated entity. Thus, a third major player is introduced to the 
telecommunication manager. The only restriction, placed upon that player, 
was that they could not enter the market until January 1, 1984. This did 
leave a one year void. And, with the transfer of the Embedded Base to ATT, 
these new competitors were entering from "ground zero." This placed the 
telecommunication manager in the position of having three possible 
providers of telephone systems: 


1. The interconnect company. 

2. ATT:Information Systems. 

3. The local Operating Telephone Company from a separate, 
deregulated subsidiary. 
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Therefore, "inferconned" was dead and all sysfem procuremenf was placed in 
a deregulafed (i.e., no1 subjed 1o regulafory body scrufiny as 1o service 
offerings, performance, cusfomer supporf or prices) environmenf. Granfed, 
sysfems are s1iI I available on a lease/purchase or operafing lease 
environmenf. However, bofh of these differ from the traditional telephone 
company lease in that financing is provided by a third party. In the 
former case, ownership of the system is secured at the conclusion of the 
lease/purchase payments and in the latter case, a "fair market value" 
buy-out clause exists in the operating lease environment. Neither of these 
ownership options were available from the traditional telephone company 
offerings. 

Most recently a number of large real estate developers have re-entered the 
communication system leasing business. In conjunction with their rental 
properties they are endeavoring to offer leased telecommunication service 
to their tenants. The overall concept of this shared or "tenant service" 
is to provide a combination of lower cost and more sophisticated services 
than could be afforded by the individual tenant. This promises to be an 
area which will increasingly be offered to the telecommunication manager 
and, therefore, must be evaluated. Because of the lack of Regulatory Body 
protection in these offerings the evaluation process of both system 
manufacture, features and vendor stability/support must be conducted. In 
addition, contracts protecting the end user must be negotiated. Perhaps, 
the most ironic part of this concept is the fact that the so called 
"outside vendor" is proposing on-going equipment leasing while the 
operating telephone company is now in the position of proposing in 
equipment sale. Thus in just 13 short years one portion of the industry 
has done a complete 180 degree change. 
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Chapter Two 


Network Connection 


While lelephone syslems can be secured from 1he previously menfioned 
sources, in a deregulafed environmenf, 1he Operafing Telephone Companies 
are s1iI I responsible for providing conned ions 1o Ihe world, or "dial 
fone." This conned ion 1o a PABX is done fhrough a "frunk" drunks convert 
switching systems to switching systems) and directly to a telephone 
instrument by a "business line." One conversation is possible per trunk or 
business line. While these are the ultimate connection of any telephone 
system, ranging from the single line resident telephone to the largest 
telephone system, this Operating Telephone Company will only be responsible 
for carrying calls on an intra-LATA (Local Access Transport Area) basis. 


A LATA is a predefined geographic area (in many cases, several are found 
within a single state). In addition, the Operating Telephone Company will 
be responsible for carrying calls to the inter-LATA (whether for inter** or 
intra-state carriage) "Point of Presence" of the inter-LATA, or 
interexchange, carrier. Illustration two depicts these relationships. The 
major point of that illustration Is to indicate the relationship of the 
three potential suppliers. The RBOC (Regional Bell Operating Company) is 
providing local service and "dialtone." They are also providing connection 
to both ATT:Communicat ions and the Specialized or Resale Carriers serving 
the market (equal access must be provided by mid-1985). The equipment 
vendor is providing the key telephone system, single line instrument, PABX 
or resident’s Instrument. In the case of Centrex, while the Instruments 
are provided by the deregulated vendor, the actual dialtone and switching 
capability is a tariffed item of the Operating Telephone Company. A 
further important point of recognition is that from a "purist" point of 
view, trunks connect switching systems to switching systems while "lines" 
connect telephone instruments to switching systems. 

While this dual responsibility exists a single invoice is still received 
from the Regional Bell Operating Company. This is divided into the 
following general components: 


1. Local Access and other basic regulated services (i.e. 

Touchtone, Intra-LATA leased channels, etc.); 

2. Intra-LATA calling (local message units and/or toll); 

5. Equipment rental (if secured under the transfer of 

equipment arrangement to ATT); 

4. Long distance or inter-LATA service. 

With this fundamental understanding of the relationship between vendors, it 
is now possible to turn to the equipment itself. 
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TYPES OF CPE SYSTEMS AND SUPPLIERS 


When you buy your own phone syslem i1’s lypically referred 1o as "Cuslomer 
Premise Equipmenf" — fhus CPE. 

The indusfry produces, sells, and services fwo principal fypes of voice 
equipmenf. The firsf of these, is the "key telephone system". (KTS). 

While it can be placed behind large PABX systems, in this context, it is 
normally found in small offices. A key telephone system can range from as 
small as two Central Office lines and several telephones to as large as 
several dozen outside lines and eighty telephones. The new larger key 
systems can serve over 100 telephones. These systems ae typically called 
"Hybrid", because they are a cross between key systems and private 
automatic branch exchanges (PABXs). 

Again the "purist" definition between a "hybrid key telephone system" and a 
"PABX" (Private Automatic Branch Exchange) is the method of accessing 
outgoing Business or Trunk lines. Access by depressing a button on the 
telephone, or simply lifting the handset on a single line telephone, 
providing direct connection would make the system a "key" telephone system 
and the access channel a line. Access by dialing a code would make it a 
PABX. Unfortunately, this distinction is rapidly disappearing as key 
telephone systems become larger and intrude on the PABX market. 

Increasingly on these key systems, access to outgoing facilities is secured 
by dialing an access code. This is possible because of the FCC 
Certification program. In that instance, it is possible for the 
manufacturer to specify the type of Certification requested. Once 
certified, irrespective of the method of access, the system is known as a 
"key" or "PABX" system. This does have a major affect on customer 
operating cost as in most jurisdictions. The monthly rental cost of the 
Central Office Access is lower for Business Lines used to connect key 
systems to the Central Office than for Trunks used with a PABX. 

Before the need for the Voice Connecting Arrangements was eliminated it was 
virtually impossible to cost justify buying very small systems. This was 
because the high cost of the necessary telephone-company suppiied VCAs 
deeply eroded much of the savings on the equipment purchase. 

This is no longer true. Now, the greatest inhibiting factor to cost 
justification in a replacement key system installation rests in the cost of 
labor as a percent of the overall system price. Irrespective, acquisitions 
of small-sized systems, particularly for a new installation (as against a 
replacement installation), can be equally as cost-effective as larger PABX 
installations. The methods of investigation and vendor selection are 
identical to those for larger PABXs. 

Key telephone systems can be provided in two types. The traditional type 
as has been provided for any number of years is the 1A2 type of equipment. 
This utilizes a Key Service Unit located adjacent to the instruments it 
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serves. Housed wilhin 1ha1 uni1 are Line Cards 1o provide 1he line 
fealures (i.e., hold, iI Iumina1ion, lamp flashing) for each line. These 
cards are provided on a one-per-line basis. Typical wiring befween 1he 
Cenfral Office or 1he PABX and fhe Key Service Unif is one pair of wires 
per discrefe number. Typical wiring befween fhe Key Service Unif and fhe 
felephone insfrumenf is 25 pair of wires per six-buffons used on fhe 
insfrumenf. 

In fhe elecfronic or hybrid sysfem wiring befween fhe key confroller (a 
replacemenf for fhe key service unif) and fhe Cenfral Office or PABX is fhe 
same pair per number. The insfrumenf fypically requires fwo fo four pairs 
of wires irrespecfive of fhe insfrumenf size from confroller fo sef. In 
some PABX sysfems, fhe elecfronic key felephone Insfrumenfs are driven from 
fhe main swifching sysfem. In fhese cases, fhe confroller is nof required 
and fhe fwo fo four pair requiremenf exisfs from insfrumenf fo swifching 
sysfem. If all felephone ouflefs are wired fo accommodafe fhis fype of 
connecfion (a 2500 fype insfrumenf only requires a single pair) for a 
parficular vendor’s elecfronic key sef af every felephone ouflef, if Is 
known as "uniform wiring." 

Recenfly, so called "smarf sefs" have been appearing on fhe markef. These 
are Insfrumenfs designed fo be used wifh older, elecfro-mechanicaI 
equipmenf or as direcf connecfions fo Cenfral Office Business Lines. Using 
VLSI fechnology many of fhe feafures (i.e. hold, re-dial lasf number 
dialed, builf In calculafors, efc.) fhaf are normally associafed wifh fhe 
compufer driven elecfronic key felephone or PABX sysfem can be secured by 
fhe single line user. These also hold fhe promise of providing some 
enhancemenf of fhe feafures available fo fhe Cenfrex user. 

Larger fhan fhe key sysfem Is fhe PABX (privafe aufomafic branch exchange). 
In confrasf fo fhe key sysfem, fhis sysfem can consisf of any number of 
felephone sfafions, cenfral office or frunk lines, a dial 
infercommunleaf ion sysfem and a wide array of feafures. PABX sysfems also 
involve fhe use of operafor consoles fo roufe all incoming calls fo various 
felephone sfafions and may or may nof include fhe Cenfrex-fype feafures, 
such as Direcf Inward Dialing. Do nof become confused wifh fhe large 
quanfify of various inifials presenfed by va^'ious felephone sysfem 
manufacfurers. Wifh fhe creaflon of fhis whole compefifive indusfry, every 
manufaefurer found if necessary fo creafe "buzzword" inifials fo idenfify 
fheir produef. Such ferms as EPABX (Elecfronic Privafe Aufomafic Branch 
Exchange); CBX (Compufer Branch Exchange); IBX (Informafion Business 
Exchange); ISX (Informafion Swifching Exchange); efc. all ulfimafely evolve 
fo one fhing: will fhe sysfem provide "dialfone" for fhe provision of 
felephone service. 

The major disfinefion in fhe PABX markef resfs in fhe provision of Direcf 
Inward Dialing service. Wifh DID if is possible for an oufside caller 
knowing fhe "NNX" (Cenfral Office Number) and fhe discrefe, 4-dlglf sfafion 
number of fhe desired parfy fo reach fhaf individual by dialing fhe 
seven-dig if number. This differs from fhe convenfional PABX in fhaf all 
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incoming calls are rouled through the telephone operator. 

In the DID environment, calls can reach the station user through two types 
of systems. The first of these is Centrex service which is still offered 
by the Regional Bell Operating Company. In that instance, the Centrex 
line, or "dial tone," is a tariffed offering and the switching equipment is 
actually located In the telephone company Central Office. (Centrex is an 
acronym for Centr aI Exchange.) It is also possible to secure a PABX 
switching system, located on the Customer Premise which will provide the 
same Direct In Dial service. In order to secure this service, it is 
necessary that the Telephone Company be able to answer "yes" to the 
following questions: 

1. Is the serving Central Office equipped with Direct In Dial 
service? 

2. Are Direct In Dial trunks available? And in what 
quantity? 

3. Are Direct In Dial numbers available? And in what 
quantity? 

An affirmative answer to each of these questions together with sufficient 
quantities of trunks and numbers would indicate that Direct Inward Dialing 
could be provided if its provision is economically feasible. If the 
decision is made that such installation is economically feasible, it would 
be prudent to order the necessary facilities and numbers for installation 
at the time a system change is expected. This will Insure that those 
facilities will not be lost to the requirements of some other customer. 


Of the three potential sources of equipment supply, those could be further 
subdivided. One logical subdivision would be direct manufacturer 
represented sales offices versus a distributor network. Increasingly, this 
is being divided into a large and small system category. Major system 
suppliers, generally defined as those providing telephone systems over 200 
stations, are increasingly moving toward direct distribution outlets. In 
this case, manufacturer owned sales outlets provide the marketing and 
service support for the system. A number of secondary suppliers, generally 
measured by market penetration, utilize local distributors. However, in 
this larger system market segment it could logically be expected over the 
"near term" that the major vendors will continue to secure control over 
their sales/service effort through acquisition of distributors or creation 
of factory offices. 


In the smaller market (l.e., below 200 stations) distributors can remain 
reasonably active. This is because in the majority of cases, the potential 
of sophisticated integration of voice/data on a single system would not 
logically be expected during the anticipated seven year system life. In 
the market below 50 to 100 stations, one could logically expect this will 
evolve to a "telephone store" with installation and service arranged from a 
third party. Granted, there will continue to remain in the marketplace a 
certain quantity of "mom and pop" small system interconnect companies. 
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However, 1he cos1 of 1his small sysfem sale will become increasingly 
burdensome on 1he markefing efforf and, Iherefore, fhe cheaper lelephone 
sfore mefhod of disfribufion should become commonplace. 

Finally, as 1he percepfion of 1he lelephone system serving as a 
"interconnection node" for all Information transfer throughout the 
organization’s environment becomes more widespread, numerous new 
organizations will enter the telecommunication arena. Many of these are 
offering the so called "integrated office." The telecommunication manager 
must decide whether the incremental costs and risk of new market entrant, 
for this future potential capability, is worth the expenditure on a "if 
come" basis over the projected life of the telephone system. (Telephone 
system life is projected presently to be seven years. This is based on the 
fact that the Federal Communications Commission has allowed Operating 
Telephone Companies to depreciate customer premise telephone equipment on a 
6.6 year schedule. Also to secure the full 10^ Investment Tax Credit a 
5-year system life must be used.) 

As an alternative, at what would be a considerably lower cost, a simple 
voice system could be secured. Finally, with many of these new vendors it 
will be necessary to determine their ability to remain viable in the 
marketplace. In that sense, one must always remember that it is service 
and support, not technology, that ultimately brings "dialtone." 

In all cases, before buying a telephone system you should thoroughly 
investigate the supplier’s business (financial) stability and reputation 
for performance. This is a local situation. Because a vendor Is 
responsive In City A will not guarantee the same level of service in City 
B. This requires telephone Interviews and visits to customers of each 
potential vendor. This long term operating requirement cannot be 
overemphasized as the system must be kept working long after any perceived 
saving is forgotten. 

In Its early days, the interconnect industry was fraught with instability. 
Many companies came and went. With the advent of more manufacture 
controlled offices, some of this instability has disappeared. However, in 
the smaller system range, and as relates to distributors of any system, 
caution should still be exercised relative to the stability of both the 
local vendor and the manufacturer. In many cases this small system size, 
because of ease of entry, is more difficult to work in than are large 
systems. 

There is no single criterion that can be applied universally in determining 
which system to purchase and from whom. The customer has a choice today he 
did not have a few short years ago. This choice can mean savings, for 
considerable economies can be realized over the long term. The purchase of 
any communication system, from any vendor, involves a series of "risks and 
rewards." "Risks" are both "you bet your job" and the ability for the 
organization to function. "Rewards" are the potential lower cost of 
service and improved functionality. Each case is separate and unique. 
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Some lelephone syslems will resuH in huge savings; olhers no1 so large. 

And some may make no sense a1 all. The purpose of 1his book is 1o help you 
find fhose savings — if 1hey exisf. 




Chapter Three 

System Feasibility & 
Equipment Features 

Before making a sizable invesfmenf in your own telephone system, you should 
carefuIly examine: 

1. Projected telephone system growth 

2. System economics - "Contestable” revenues 

3. System traffic 

4. Desired telephone system features 
Let’s take a detailed look at each of these basics. 

PROJECTED TELEPHONE-SYSTEM GROWTH 


The projected growth of the system involves two considerations: 

(1) anticipating the number of telephone stations and trunk 
lines that will be required to adequately serve the 
organization’s needs during the system’s expected life 
(this involves both actual count and accommodation of 
cal IIng traffic); and, 

(2) establishing some certainty that the business will be using 
the equipment at the same location for a reasonable period 
of time. Normally it Is necessary to project a purchased 
system to an operating and location life of a minimum of 
seven years. 

It is possible to assure continued ability to accommodate future 
requirements through a system which will, as installed, meet the long-term 
forecasted growth needs, or through a ’’modular" system with growth 
capabilities at a guaranteed cost. The system size is usually established 
using the quantity of station lines as a basis. This is termed the 
"equipped" size. It is determined either through a count of existing 
lines, a review of new construction plans or a similar actual count. 

Two other sizes must be established. The next of these is called "wired" 
size. This is the line size of the system several years hence. It is 
arrived at by using the established, or projected, annual growth 
compounded. The implication of the term "wired" is that it is only 
necessary to plug line or trunk cards into existing carriers, or shelves, 
to be equipped to the projected wired size. 

The third, or final size is the "maximum" size. This is determined by 
using the previously established projected growth rate to compound a line 
size in year seven or ten (the expected system life). It is expected that 
it will be necessary to add shelves and equipment cabinets to reach this 
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s i ze. 

When dealing wi1h 1he local Ion life, if is generally no1 wise 1o projed a 
life longer 1han 1he ferm of any presenf properly or office space lease. 
Excepfions 1o fhis rule should be made only if 1he sysfem "move cosf" is 
anficipafed in a long-range cash flow projedion or lease renewals are 
considered certain. If the sysfem is owned, the move of any sysfem will 
usually have fo be carried ouf over a "long weekend" if normal operations 
are fo be maintained. If the sysfem is large, a weekend move may be 
difficult, if not impossible. This is known as an "ouf of service move." 

If is fraught with danger as if is impossible fo test the sysfem at its new 
location prior fo the move. The alternative fo moving equipment is trading 
in existing equipment and simultaneous purchase of a new system. Since 
about 25 to 40 percent of the purchase price of a telephone system is 
installation cost, a sizable portion of the investment on the original 
system may have to be written off. 

SYSTEM ECONOMICS 

The purchase of a telephone system will involve a significant capital 
expenditure. For estimating or "ball park," purposes, the cost of an 
installed key telephone system wlI be $600 to $850 per instrument depending 
upon the sophistication of the system (IA2 vs hybrid/electronic). The 
purchase of a Stored Program Control (i.e. modern) PABX system will be $900 
to $1,100 per line range dependent upon sophistication, installation 
location and software flexibility. The newer "voice/data" offerings can 
cost as much as $1,600 per line when fully equipped. These prices include 
the complete installation of the system, from instrument through cable to 
switching system. If just a switching system is purchased, as in the case 
of replacement with continued use of existing Instruments, the cost per 
line will be in the $500 to $600 per line, or number range. 

The first step is to establish the approximate system line size at 
installation. This should closely approximate the present number of 
station instruments presently in use. The reader should note that this is 
the number of "instruments" rather than the number of "lines" or station 
numbers. In many systems, either due to lack of features or the desire to 
concentrate highly expensive Centrex lines, the number of instruments will 
greatly exceed that of working station numbers. In today’s stored program 
control systems, it is much more common to find the quantity of working 
lines, or discrete telephone numbers, equaling the number of instruments 
installed. Multiplying this times the suggested "ball park" figures should 
result in a reasonably accurate (plus or minus 10^) estimated cost. This 
cost can then be compared to the "contestable revenue" Involved in the 
system. 

The contestable revenue is reached by securing from the local phone company 
a "Service and Equipment Record" (also called an SN-981, an AER, PCAP, 
Equipment Billing Record, the "green sheet" and other equally illogical 
names) from the local telephone company. This itemization lists all 
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equipmeni being billed by 1he lelephone company. The ins1alla1ion of a 
sysfem will no1 cause ail 1his cos1 1o disappear. You will s1iI I have 1o 
pay for diredory lisfings, frunk lines conned ing 1he sysfem 1o 1he 
lelephone company cenfral office, leased channels fo off-premise local Ions, 
dired in dial numbers, efc. The cos1 of all fhose Hems remaining affer 
sysfem replacemenf should be subfraded from 1he present monthly equipment 
cost to yield the "net contestable revenue" amount. 

Under the new separated billing resulting from Divestiture, the billed 
equipment cost will be the "contestibie revenue" and the Operating 
Telephone Company billed cost will be the "non-contestible revenue." 
However, presuming the continued availability of the equipment itemization, 
the pre-separation of these two numbers should not eliminate the 
requirement for reviewing the Equipment Itemization. Any telephone system 
contains a number of minor miscellaneous items. Such things as 
speakerphones, loud bells, headsets, automatic dialers, and similar devices 
will all carry an Incremental cost in the purchase of any new telephone 
system. It will be necessary to Itemize these in the system specification. 
To not do so will result in major system cost overruns. Therefore, it is 
mandatory, during a system specification process to include all of these 
minor, though expensive, items. If they are not included, a definite risk 
of underbudgeting exists. This is because if these items are not included 
in the specifications they will still be necessary to complete the 
installation succesfully. These will represent added cost to the contract 
when billed as extras. Extras raise contract prices. 

It is then necessary to determine the estimated acquisition cost. The 
established, equipped line quantity multiplied by the previously mentioned 
figures will yield a reasonably accurate estimated cost. If specialized 
items such as self-processing station message detail recording systems, 
automatic call distribution, etc. are included in the specification, their 
cost should be added to this calculated estimate. If the estimated 
purchase price divided by the "contestable revenue" equals a simple 48 
month or less simple "breakeven," it is worth pursuing the acquisition of 
the new telephone system. 

Increasingly, with the possibility of the purchase of telephone systems now 
being 16 years old, existing systems are being replaced. Obviously, it is 
easy to replace those systems that have been outgrown for one reason or 
another or for which service, or parts availability, is becoming an 
increasing problem. However, as time passes, it will also become 
increasingly difficult to justify the change or acquisition of a new 
telephone system based upon the displacement of "contestibIe revenue." 

After the first system purchase, "contestibie revenue" no longer exists. 
Again, systems can be easily replaced because of growth or service 
problems. However, as these systems potentially become the hub of an 
integrated office information system, these justifications must also be 
done on a totally, or in part, productivity improvement basis. 

At this time, the entire telecommunication management industry is beginning 
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to ’’feel its way" in this type of justification. However, one thing can be 
assured: the previously mentioned 48-month breakeven point justified 
against "hard dollars" will be materially reduced as "soft dollar" savings 
are projected. Management has been historically skeptical of portrayed 
soft dollar saving in the acquisition of any capital expenditure. Thus it 
would be expected that as the Increased use of these soft dollars is 
portrayed for system acquisition, the portrayed breakeven point will be 
reduced. It would not be surprising to see this reduced to as low as 
something under 24 months. 


Page 17 


SYSTEM TRAFFIC 

One of 1he more difficuH aspeds of sysfem design and selecfion involves 
1he fraffic, or caI I-handIing, capabilify of fhe sysfem. (If Is nof fhe 
Infenf of fhis book fo be an In depfh review of fraffic engineering. For 
furfher depfh see fhe bibliography of Recommended Readings af fhe back of 
fhis book.) In brief, managemenf musf esfablish fhe adequacy of exisfing 
frunk or business lines fo handle fhe probable simulfaneous volume of 
incoming and oufgoing calls. This involves esfablishing fhe rafio of frunk 
lines fo felephone sfafions. The presenf quanfifles can be defermined from 
fhe previously menfioned Equipmenf Record. These should fhen be projecfed 
againsf planned or probable increases in fhe number of sfafions as a 
measure of fhe long-range abilify of fhe sysfem fo accommodafe fhe frunk 
lines fo and from fhe oufside world. This long range sysfem growfh Is 
normally projecfed In fhree size ranges: 

1. Equipped : Is fhe quanfify of sfafions and frunks 
expecfed fo be working af fhe fime of sysfem insfallafion. 

2. Wired : is fhe quanfify of sfafions and frunks expecfed 

af some fufure dafe. This Is normally projecfed fo be fwo 
years affer insfa I Iafion. The impileaf ion of fhe ferm 
"wired" is fhaf all cabinefry, carriers and ofher common 
equipmenf will be provided af fhe fime of insfallafion. 

Therefore, fo reach fhe "wired" size, if will only be 
necessary fo plug-in sfafion line and frunk cards. 

3. Maximum : Is fhe quanfify of sfafions and frunks expecfed 
af fhe sysfems maximum size. Presenf sysfems are generally 
viewed, because of FCC depreciafion direef ion as having a 
seven-year life. Therefore, fhis would be fhe maximum 
quanfify of sfafions and frunks expecfed during fhe 
seven-year life of fhe sysfem. 

Economies of scale are achieved as fhe rofary, or hunfing, size of fhe 
frunk group increases. Proporfionafe increases of frunks fo sfafions 
should nof be expecfed. 

If is possible fo projeef fhe quanfify of frunk lines required for an 
expanded sysfem or fhe previously menfioned wired and maximum sizes using 
rafios defermined from fypical felephone fraffic engineering fables. For 
example, assume fhaf a review of fhe Equipmenf Record indicafes fhaf fhe 
presenf felephone sysfem confalns 200 working sfafion lines and 15 incoming 
frunk lines. If is expecfed fhaf fhe size of fhe sysfem will grow fo 400 
sfafions. This 400 could be eifher fhe equipped size of an expanded sysfem 
fo be insfalled, or fhe projecfed wired or maximum sizes. Logic would say 
fhaf a doubling of sfafion line would require a doubling of fhe incoming 
frunk line quanfify. However, using fhe previously menfioned fable fo 
esfablish a rafio, if is possible fo illusfrafe fhe economies of scale 
found in larger frunk groups and also fo projeef fhe quanfify of frunk 
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lines necessary a1 1he 400 s1a1ions. 


For 1his purpose, i1 is impor1an1 1o emphasize Ihal 1he Irunk design in 
1his manner is no1 designing a specific level of service. Rafher, 1his 
exercise is designed fo duplicafe 1he exisfing level of service, 
irrespedive of how good or how bad if is. The firsf sfep 1he designer 
musf fake is fo seled a specific fraffic fable. Any fable may be 
selecfed. However, once selecfed fhaf fable cannof be changed for fhe 
calculafion projecfion. Turning fo fhe enclosed fable. Table 10 will be 
selecfed. This would indIcafe fhaf if fhe sysfem was providing a P01 level 
of service (1^ busy signal rafe In Busy Hour or 10/1000) on 15 frunks, a 
fofal of 269 CCS could be expecfed. Dividing fhaf number by fhe known 200 
sfafions, a CCS per line load of 1.35 CCS per line on incoming frunks could 
be expecfed. Projecfing fhis fo 400 sfafions, a CCS load of 540 CCSq or 76 


frunks (rounding is up) could 

be required. 

Thaf 

is: 



Presenf 

200 

Projecfed 400 

CCS 

@ P01 (Table 10) 1 

15 Trunks 

269 


No. 

of Sfafions 


200 


CCS 

per 1ine 


1.35 

1.35 

No. 

of Sfafions 



X 400 


Projecfed CCS 



540 


Trunks from Table 10 


26 

Thus, while 

fhe quanfify of sfafions lines 

have 

increased 100^, fhe 


been mainfalned. 
of scale found In 


; has only increased 73/5, 
This also illusfrafes fhe 
larger frunk groups. 


yef fhe same service level has 
previously menfloned economies 


Each separafe fraffic carrying group of fhe sysfem musf be fraffic 
engineered. These individual iferns are defined as fhose fhings having a 
commonallfy. For example, fhe Incoming frunk group musf be engineered 
separafely from fhe oufgoing frunk group. If fhe sysfem is equipped wifh 
Direcf Inward Dialing, if musf be defermined whefher fhe operafor’s console 
will be reached fhrough fhe direcf in-dial frunks or on a separafe frunk 
group. The simplisf design is fo have fhe LIsfed Direcfory Number (LDN) be 
reached fhrough fhe DID frunk group. This ellminafes fhe engineering 
problems and sysfem rearrangemenfs necessary as fhe direcf fo in-dial rafio 
Increases and maximizes fhe frunk economy of scale. 

This combinafion of fhe LDN info fhe DID frunk group does have fhe 
advanfage of reducing frunk cosfs. Af fhe same fime if does creafe a 
cerfain degree of vuInerabiI ify. During a sysfem failure, if would be 
impossible fo reach fhe organizafion on any of fhe Direcf In Dial frunks. 
Therefore, fo provide some securify, fhe LDN could be insfalled ufilizing 
fhe quanfify of Cenfral Office frunks required fo handle calls arriving af 
fhe organizafion fhrough fhe swifchboard. In fhaf insfance, fhose frunks 
could be equipped wifh power failure fransfer relays. Those relays would 
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Hundred Call Seconds and Percent Use at Various Service Levels for Group Sizes of I to 50 
The table number indicate!! the number of calls per 1000 encountering all equipment in the group busy 
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Appendix A. (Continued) 


iluiidred Call Seconds and Percenl Use al Various Service Levels for Group Sizes of 5 1 lo 100 

The table nuiiiber indicates (he number of calls per tOOU encountering all equipment in the group busy 
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d I redly conned 1he dialed Ceniral Office frunks used for LDN service fo 
specific felephone insfrumenfs in 1he evenf of a sysfem failure. 11 should 
be nofed 1ha1 any power failure fransfer relays associafed wi1h 1he 
felephone sysfem should be equipped wifh manual override capabilify. There 
are cases where 1he sysfem will fall while nof adivafing fhe power failure 
relays. 

While fhe above caleu I all on dealf specifically wifh fhe Incoming frunk 
group, each specific frunk group (i.e., incoming Cenfral Office, Dired 
Inward Dial, each oufgoing WATS Service Group, individual fie line groups, 
efc., efc.) musf be engineered separafely for fheir Busy Hour fraffic 
loads. Affer each frunk group is designed all of fhe calls musf pass 
fhrough fhe common swifehing arrangemenf, fhe PABX. Thus, if is necessary 
fo defermine If fhe PABX will be able fo carry fhe fofal fraffic generafed. 
This is fhe sum fofal of all fhe busy hour projeefed frunk fraffic plus 
infernal sysfem calling. 

The normal measuremenf used for indicafing swifehing sysfem fraffic loads 
is in CCS (Cenfum, or 100, Call Seconds) per line af a given grade of 
service. For example, a swifehing sysfem quofed as capable of handling 6.5 
CCS per line af a P.01 grade of service indicafes fhaf each felephone 
insfrumenf can be off-hook conneded, in fhe Busy Hour, for a maximum of 
650 seconds wifhouf exceeding a busy signal rafe. (650 seconds is 10.8 
minufes.) In order fo achieve fhis fofal number, if is necessary fo add 
fhe fofal Busy Hour CCS load defermined for each of fhe individual frunk 
groups plus busy hour Infernal fraffic and divide fhaf by fhe number of 
anficipafed sfafion lines. This will yield fhe CCS load per line. Wifh 
fhis load per line, if is necessary fo sfafe fhe desired service level or 
busy signal rafe. Generally, fhis is a P01 Grade of Service. 

Hisforically, each sysfem has been equipped wifh some predefermined number 
of fraffic or conversafion pafhs. To mainfain a desired service level, fhe 
fofal anficipafed CCS load cannof exceed fhe projeefed sysfem fraffic 
volume in CCSs. For example, if a 1^ busy signal rafe was desired on a 
sysfem providing 64 simulfaneous conversafions, fhe sum fofal of Busy Hour 
fraffic on all frunks and calls infernal fo fhe sysfem could nof exceed 
1,687 CCS. See Table 10 on fhe Traffic Table. 

Increasingly, sysfems are being adverfised as *’v i rf ua I I y;"essenf ia I ly; " 
or, "fofally" non-blocking. This means fhaf a conversafion pafh is 
available for every pofenfial porf pair (sfafion fo sfafion or sfafion 
fo/from frunk) pair. If would be exfremely easy fo simply specify a 
"non-blocking sysfem." However, fhis abdicafion of fraffic design carries 
wifh if, in many sysfems, a cosf. For example, one manufacfure®s sysfem 
offered as "non-blocking" is capable of accommodafing 50)5 more sfafions if 
convenfional fraffic levels in fhe 8 CCS load per line is used. In fhis 
case, fo nof review fhis possibilify would resulf in fhe necessify of 
insfalling a larger processor af an increased cosf of approximafely 
$140,000. Therefore, fraffic engineering cannof be abdicafed fo fhe 
"non-blocking eliminafes fhe fraffic engineering efforf" syndrome. 
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Even when dealing in 1he "non-blocking" environmeni, Iraffic does become an 
issue. Thai issue simply Iransfers 1o 1he queslion of "Processor 
Occupancy" or "Real Time." Today’s lelephone syslems are driven by 
compulers. A compufer is capable of processing a finife number of 
fransadions or calls during any given Busy Hour. In addifion 1o 1he 
processing of 1hese calls, a cerlain porfion of processor occupancy is 
1aken up wi1h 1he simple overhead of adminis1ering 1he lelephone syslem. 
This area of Procssor Occupancy is by far 1he mos1 complex of syslem 
evaluafions as each discrefe even1, answering a call, fransferring a call, 
speed calling, e1c. requires a given number of processor milliseconds 1o be 
accomplished. Therefore, in order 1o adual ly defermine processor 
occupancy, i1 is necessary 1o find 1he number of each discrefe eveni faking 
place in fhe syslem in fhe Busy Hour. As a simpler mefhod of evaluafion, 
fhe manufad urer’s "Aufo Quofe" normally sfafes fhe anf id paled Processor 
Occupancy. In mosf insfances, a simple requesf for fhaf informal ion in fhe 
Requesf For Proposal should be sufficlenf for evaluafion. However, if is 
expeded in fhe fufure fhis will become more complex and somefhing fhaf fhe 
fypica! sysfem evaluafion will have fo incorporafe in greafer defail. 

Since fhis is nof infended fo be a freafise on fraffic engineering, we 
sfrongly suggesf fhaf in larger sysfems, or fhose having highly complex 
fraffic roufing pafferns, furfher research be done in books devofed fo 
fraffic engineering problems (see bibliography). 

DESIRED SYSTEM FEATURES 

Once fhese sfudies have been complefed and presenf and fufure needs 
esfablished, organizafions considering fhe purchase of fheir own lelephone 
equipmenf will wanf fo consider whaf feafures are necessary fo meef fheir 
parficular requiremenfs. Invesfigafion of feafures usually begins wifh fhe 
PABX salesperson promofing fhe parficular feafures of fhe sysfem fhey 
represenf. Sysfem feafures vary wifh fhe offerings of differenf 
manufadurers. In fad, fhe same feafure wifh fhe same name can mean 
differenf fhings on differenf sysfems. The labels manufadurers affach fo 
similar feafures also vary, a sifuaflon fhaf confuses fhe prospedive 
cusfomer. This places fhe burden on fhe purchaser fo undersfand exacfly 
how each vendor’s feafure is defined and operafes. In fhe specifleaf ion 
process, fhe use of funcfional, rafher fhan vendor specific, specifleaf ions 
allows fhe sysfem designer fo prepare a Requesf For Proposal fhaf will 
permif fhe maximum number of vendors fo respond. This funcfional 
specifleaf ion and maximum number of responses is fhe opposife of fhe sales 
person’s desire fo be a sole source. 

During fhe pasf several years, vendors have increasingly ufilized 
propriefary lelephone Insfrumenfs as replacemenfs for convenfionaI, generic 
1A2 mulfi-llne or key lelephone equipmenf. This does creafe some problem 
in fhe specifleaf ion sfage as if is virfually impossible fo specify 
elecfronic key lelephone equipmenf or ifs mefhod of operafion wifhouf 
creafing a sole source specifleaf ion. Therefore, in fhe insfrumenf area, 
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convenlional 1A2 key lelephone equipmeni is specified and suggest ions of 
vendor provided alternates for electronic equipment are made. 


This is typical of the care which must be taken in preparing the 
specification. During the entire system selection process it is necessary 
to maintain the highest possible level of impartiality. First, rarely are 
the system requirements such that only a single vendor is capable of 
meeting them. Therefore, the ability to choose between a number of 
competing, viable local suppliers can only be a benefit to the telephone 
communication manager. Second, the sales person’s method of compensation 
must be kept in mind. Simply, that Is, to one degree or another, a 
commission incentive. Thus, any vendor that feels they are being unfairly 
treated may well "go over the telecommunication managers head" in a search 
for a friendly ear. In that environment they have absolutely nothing to 
lose and potentially a great deal to gain, called "commission." Should an 
"end run" of this type meet a receptive listener It Is necessary that the 
communication manager be able to justify each point in the specification as 
either a mandatory requirement of the organization or as a requirement 
capable of being met by most suppliers. This is not to say that in those 
instances where real, logical reasons can be portrayed for requesting a 
specific, proprietary Item that they should be eliminated from the 
specification. Rather, if such items are specified a requirement to defend 
that section of the specification should be anticipated. 

Many features interact one with another. For example, call forwarding and 
call pick-up are cancelled when call queueing is activated. Thus, in this 
instance, call coverage becomes difficult in the absence of multi-line 
sets. However, at the same time the multi-line Instrument will create some 
confusion when answering a call-back queued call. While it is adequate, 
and even time saving, to utilize the functional specifications, it is 
necessary that the final selection process incorporate an intimate 
understanding of the operation and interaction of all features on the 
telephone system. Features that are difficult to understand or operate are 
one of the surest ways to create user dissatisfaction with the new 
telephone system. 

Several dictionaries or glossaries of system feature definitions are 
mentioned in the bibliography and are available from a number of sources. 
Therefore, it is not within the province of this manual to provide a 
dictionary. Rather, the next few pages will discuss the systems available 
and those features that are either unique to a particular system, present 
some particular design problem or are productivity improving. Later in the 
manual, a total functional specification will provide explanations of many 
of the standard features. 


Today two types of key or multi-line systems can be found (this excludes 
those proprietary key telephone instruments provided as part of or driven 
by the PABX). The first of these is the historically available, generic 
1A2 electro-mechanical key, or multi-line telephone equipment that has been 
available for years. This could either be used as backup equipment, for 
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line concenlral ion, behind a -trad ii iona I PABX or as sland-alone equipment 
in a typical small branch office. The heart of the system was a Key 
Service Unit. Typically, these were provided in 13-1ine frames. These 
frames were used to provide common power and support to "400" type cards. 
One of these cards was required to provide the features (i.e., lamping, 
hold, etc.) for each line served by the key telephone system. A typical 
six-button, or key instrument, was then connected to the key service unit 
by a 25-pair cable. A typical stand-alone system of that type will cost in 
the $550 to $650 per instrument range. That price is totally installed 
including cable. 

While the acquisition cost is relatively low, the long term system 
operating cost can be viewed as relatively high. A system subject to 
consistent moves, changes and rearrangements (referred to in the industry 
as ’’churn") finds that the high labor intensit i vity of the equipment is 
expensive to support. This is simply because every change or modification 
to a telephone instrument requires the onsite presence of an installation 
technician. This is in addition to the expense of the 25 pair, 
multi-conductor cable, its installation and the labor consumed in 
physically connecting that cable. Nevertheless, in those applications 
requiring few sets (generally less than 19) and not subject to the typical 
move and change "churn" the 1A2 equipment can provide a cost effective 
alternative. 

Increasingly, electronic key telephone systems or "hybrid" systems have 
been replacing this electro-mechanical equipment. The hybrid system 
utilizes "uniform wiring." This can range from two to four-pair of wire 
connecting all stations on the system to the central controller. In this 
instance, the central controller is normally operated by a micro-processor. 
Typcally, both business lines and features are directly terminated on 
buttons located on the telephone Instruments. Access to those Business 
Lines or WATS, etc. not terminated on the instrument is provided by a dial 
access code. These systems are increasingly reaching the proportions of a 
small PABX with systems in the 100 to 125 line capacity not uncommon. 

This does present certain problems to the system designer. Typically, the 
advantage found in the key or multi-line system was the appearance of all 
incoming lines on every telephone instrument. While an attendant console 
could be provided with such features as a Busy Lamp Field and Direct 
Station Select Panel, it was still possible for all stations to answer 
incoming calls. This provided a flexibility of call coverage not found in 
the larger systems. Typically on those systems all lines do not appear on 
the attendant console. Therefore, it is necessary in those cases where the 
attendant is absent from the position to provide coverage. This was not 
true when all lines appeared on all instruments. At that point it was 
sufficient to say, "Would you please cover for me while I am gone." and 
that coverage could be provided from any desk in the organization. Without 
the appearance of all lines on the secondary instrument, it is necessary to 
move the relief to the attendant console. This would disrupt the work flow 
of the office. Therefore, key telephone systems, whether 
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eledro-mechanicaI or eledronic are lypically inslalled 1o serve 1he below 
maximum 50 line ins1rumen1 size wi1h PABX syslems inslalled 1o serve beyond 
1ha1 size. Those PABX syslems do require an a11endan1 console. 


While a grea1 number of sfafion feafures are provided on fhese syslems, 
fhose which should receive special a11en1ion from fhe designer are: 

MULT I-LINE, m TELEPHONE FEATURES 


Infernal Channels : This is some quanfify of infernal or infercom pafhs. 
These pafhs can be all accessed from a single "infercom” buffon or on a 
"pafh per buffon" arrangemenf. If would be preferable fo do fhis from a 
single buffon as If does elimlnafe one user sfep of selecfing an available 
channeI. 

Dedicafed Link for Affendanf. Larger sysfems use an affendanf console for 
answering incoming calls. In such sysfems a Dedicafed Link makes cerfain 
an infercom pafh is always available for use In announcing incoming calls 
fo fhe called parfies. 


Direef Sfafion SeIecfion : A phone user may dial someone else in fhe same 
office by simply pushing down one buffon on his phone. The one buffon 
corresponds fo fhe infercom number of fhe person being called. This is 
usually assoclafed wifh fhe Handsfree Answerback feafure on fhe felephone 
insfrumenf. 


Handsfree Answerback : This is fhe mosf sophisfleafed form of infercom. 

The calling parfy, perhaps fhe recepfionisf, dials someone and says "Joe 
Smifh is calling. Will you speak wifh him?" The called person hears fhe 
recepfionisfs’s words coming from his phone and he can falk wifhouf 
fouching his felephone. His phone has a microphone and speaker builf info 
if. In fhis case, several mefhods of profeefing fhe sfafion user from 
Inadverfenf eavesdropping should be provided. Normally, fhese are a 
speaker/microphone cufoff buffon and a fone fo indicafe when fhe microphone 
has been aefivafed. 

Sysfem Power Failure Ringing : In a normal key sysfem, fhe power fo 
separafe fhe sysfem is provided by fhe elecfric ufilify fhrough a 
fransformer in fhe key service or confrol unif. In fhe case of a power 
oufage, or a blown fuse or fripped circuif breaker in fhe office, fhere 
would be no way fo receive or place oufside calls. To avoid fhis, a bell 
or several bells can be wired fo ring direcfly from fhe felephone company 
power (usually no more fhan four bells per line). Af addifional cosf, an 
emergency sysfem can be insfailed wifh a relay fhaf conneefs some 
insfrumenfs direcfly fo fhe felephone company business lines when fhe 
sysfem fails. 


PABX FEATURES 


The feafures found on fhe PABX (Privafe Branch Exchange) sysfem are more 
abundanf, offen more glamorous, and occasionally more useful. To fhe 
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degree 1ha1 we, as users, have accepted the proliferation of system 
features, we have become our own worst enemy relative to cost control. For 
example, the early days of "interconnect" a typical PABX cost $800 per line 
fully installed. 

With the introduction of the computer for system control, both price and 
features offered have increased. So has system cost. Those systems 
typically cost In the $1,000 per line range. This cost can increase to 
$1,400 to $1,600 per line for "Office of the Future" systems providing 
fully integrated voice and data capability. In many cases, many users have 
purchased these added features blindly as "valuable". Many of the features 
such as Station Message Detail Recording (SMDR), Least Cost Routing and 
simultaneous voice/data transmission found in today’s systems are viewed as 
ends in themselves. This could not be further from the truth. They are 
only tools allowing more effective management and operation of a limited 
communications systems. They are one part of a two part ingredient. 

In telephone system management, the most important ingredient Is not 
features, but rather top management’s willingness to support the feature’s 
use. It does little good to purchase a stored program control telephone 
system, with exotic features which reduce the quantity of key telephones, 
if key phones will be installed anyway. It’s of no use to be able to 
identify apparently abusive or unnecessary long distance calling if 
management is unwilling to question and enforce calling standards. Least 
Cost Routing is of little value if toll, or long distance cost is 
negligible. Perhaps the greatest danger rests in the potential 
"voice/data" integration. This presupposes either a present requirement or 
one that will exist during the expected life of the telephone system. To 
spend the potentially large incremental add-on cost for this capability on 
the "if come" basis could be an imprudent expenditure of communication 
budget. 

In fact, this rush to voice/data intergation could be one of the present 
major system selection errors. The statement that "our system can 
integrate voice and data" is too simplistic. In any system of size, a 
review of data communication applications will generally find four distinct 
types of users: 

High Capacity/Wide Band : These are generally typified by 
processors or computers of one kind or another talking to 
other processors at speeds above 56,000 bits per second. 

In most cases, these processors occupy a fixed location 
(i.e., very rarely would equipment of this type be 
portable) and, therefore, could adequately be served by a 
hard-wire connection of some kind. 

2. On-Line/Real Time : are typified by those terminals 
accessing a single database for the duration of the 
operating day. This direct connection is provided either 
because of the volume of input information or in order to 
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achieve a minimal response lime 1o 1ha1 informal ion which 
is inpuf. In eifher case, i1 would again seem more 
in1elligen1 1o serve fhese lerminals using a hardwire 
conned ion and eliminale fhe necessily of providing 
swilching capacify for 1his equipmenf, 

3. The Terminal Farmer : This is an an individual having a 
requiremeni 1o access many differeni dafabases fhroughouf 
1he organiza1ion. Generally, 1he quanfify of 1hese is 
di redly proporf ionale to 1he organ iza1 ion’s involvemenf in 
disfribufed da1a processing. Neverlheless, 1ha1 individual 
can be found wi1h a number of terminals, each directly 
hardwired to an individual database, on the desk. Clearly, 
providing dial-up data services to each of the respective, 
distributed databases would result in a reduction in 
terminal cost and, therefore, be cost effective. This is 
the first individual that would find some advantage in that 
voice/data integration. 


4. ’’The Great Unwashed User” : This is the user that could 
turn up at any time with an acoustically coupled, 
slow-speed terminal or personal computer that would be 
connected to the telephone instrument. In that instance, 
the coupling device normally incorporates a modem (used to 
convert the business machine digital signals to analog 
signals for network transmission). Therefore, there is 
little reason to attempt to digitize this information at 
the handset. Thus, to attempt to provide voice/data 
capability at every instrument location can result in an 
expensive overkill. 

Two further problems can be found with this simplistic voice/data 
integration. In many cases, a telephone instrument does not presently 
cohabit a data transmission location. For example, in a typical word 
processing environment, a number of input devices reach a central 
processing unit. However, there is not a telephone instrument associated 
with each input device. Rather, a telephone instrument is provided, if at 
all, for the word processing room. Secondly, with the cost of conventional 
modems, or data sets dropping, the incremental cost of providing a data set 
at those locations requiring transmission, rather than throughout the 
system, is equal to or less than the incremental cost of installing the 
alternate voice/data capability. Conversely, this integration does offer 
the advantage of eliminating the cost of installation of co-axial cable or 
separate wiring for data terminals. In that instance the integration would 
have an operating cost reduction effect. Therefore, extreme caution should 
be exercised before blindly assuming a requirement for this voice/data 
integration. To assume that could have the effect of materially increasing 
acquisition cost while reducing the possible vendor choices and, therefore, 
the competit ion. 
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Turning 1o 1hose o1her fealures which provide 1he grea1es1 polenlia! 
problems in specifica1ion preparalion, 1he syslem designer will have 1o 
consider: 

Leasi Cos1 Rouling : This is perhaps 1he mos1 difficuH 1o define and 
digesf. This carries more pofenfial differenf definil ions "than anyofher 
vendor offered feafure. In general, if will be specifically necessary for 
Ihe designer fo affempl fo define fhe fofal quanfify of roufes necessary in 
fhe sysfem. These roufes musf be specified on a six-dig if basis. In of her 
words, bofh fhe area code and exchanges for each roufe musf be defined in 
order fo defermine fhe fofal quanfify of roufes required. This could 
require a defailed analysis of long disfance service requiremenfs prior fo 
sysfem spedf leaf ion. 

In mid-1985 wifh fhe infroduefion of ’’equal access" fo all of fhe 
Specialized and Resale Carriers, if will also be necessary for fhe sysfem 
fo be capable of inserfing a four-digif preference roufe for every oufgoing 
long disfance call. This will have fhe effeef of greafly increasing fhe 
quanfify of memory required on any felephone sysfem. One could simply 
specify a single "carrier of preference" for all calls. This would 
eliminafe fhe leasf cosf roufing requiremenf. However, if is doubfful fhaf 
any carrier will be fhe lowesf cosf fo all desfinafions or fhaf fhe level 
of service will be idenfical. Therefore, fhe abiIify fo roufe any long 
disfance call over a single frunk group wifh fhe four-digif roufing code 
indleafing fhe "carrier of preference" for fhaf call will reduce fhe 
quanfify of frunk lines required. This will nof only decrease fhe monfhly 
operafing cosf by fhe reduced quanfify of frunk lines and fheir respeefive 
access charges, buf if will also reduce fhe cosf of swifehing sysfem 
acquisifion as fewer frunks musf be ferminafed. Therefore, while no vendor 
can presenfly provide fhaf feafure if is sfill advisable fo inserf fhaf in 
fhe specificafion and defermine fhe pofenfial vendor’s response fo fhaf 
requesf and ifs applicable value fo sysfem operafion. 

If is expeefed fhaf a fufure offering of fhe RBOC will be leasf cosf 
roufing based in fhe Cenfral Office. Therefore, one could forgo leasf cosf 
roufing in fhe PABX. Thaf will ulfimafely be an economic decision. 

However, wifh fhe infroduefion of virfual privafe lines (a fie line or 
Foreign Exchange line wifh wired conneefion fo fhe Poinf of Presence and a 
usage sensifive charge on fhe infer-cify porfion of fhe call) and fimed 
mu Ifi-message unif local calling, fhe leasf cosf roufing will fake on new 
appIicafions. These will probably be required in fhe PABX since fhey will 
be user specific. 

Affendanf Busy Lamp Field : When fhe affendanf console is equipped wifh 
fhe affendanf direef sfafion selecfion, lamps are provided behind each 
sfafion pushbuffon. They indicafe if fhe sfafion is available or busy. 
Depressing fhe appropriafe sfafion buffon will fhen effeef fhe call 
fransfer. When fhe operafor doesn’f have direef sfafion selecfion, fhe 
affendanf busy lamp field is simply a special display providing illuminafed 
sfafion numbers for fhose sfaflons fhaf are busy. As such, if may or may 
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nol be an inlegral par1 of fhe a11endan1 console. 

When 1he alfendan-f busy lamp field if idenfified as eifher slandard or 
opfional, 1he busy verifica1ion-of-s1a1ions fealure is idenfified in like 
manner. The 1erm "ga1ed" refers 1o larger syslems which use only 100 lamps 
on 1he display panel. In 1ha1 case fhere is a special key 1o "draw-up" 1he 
display for "200-299", "300-399" series of numbers e1c. There is some 
queslion as 1o the value of Direct Station Select beyond 200 stations. In 
that case, it is first necessary for the attendant to make a separate 
operationai step to "key up" the appropriate display. This could simply be 
more work in light of the fact that the attendant must stii I transfer that 
call. 

Attendant Loops ; In most systems, incoming calls to the Listed Directory 
Number are routed through the PABX to the attendant console. These can 
terminate on the console in two ways. The first of these Is a switch loop 
trunk. A call routed through a switch loop attendant trunk occupies the 
attendant loop until the call is answered by the terminating station. In 
high trafficked systems, this can present a major problem. For example, 
every system has a limited number of attendant loops. In a high volume 
situation, using a typical system with six attendant switch loops, if the 
attendant has six calls in a camped-on, held, or being processed condition 
of any kind, it is impossible for a seventh call to reach the attendant 
console. This seventh call will simply ring-back to the called party. In 
many busy systems, this is the source of ring-no-answer complaints. 

The alternative to this is to use Release Loop Trunks. Here, the loop is 
released, or freed, once the attendant transfers the call to a station. 

This is true even if the station has not answered. If the call is not 
answered in a pre-determined amount of time, it returns, or Is recalled, to 
the console. Hopefully, this return Indicates to the attendant the reason 
for the return and the station to which the connection was being attempted. 

Call Forwarding-Busy Line : When the called station is busy, this feature 
automatically reroutes a call to a busy station to an alternate answer 
point. 

Call Forwardinq-DonM Answer : This is similar in function to the busy 
line version just described. Automatic rerouting to another answer point 
occurs when a given station does not answer within a prescribed time 
interval. The interval depends on the type of switching system, but it is 
generally around 18 seconds (3 rings). In some systems the time interval 
can be altered to suit individual needs. This is set on a system basis. 

With some of these Call Forwarding features comes the capability to 
significantly reduce the quantity of key telephone equipment. It is 
possible to "cover" any line without installing that line on an instrument. 
A call reaching a busy line or unanswered station simply forwards to a 
designated station. While this can reduce the quantity of key telephone 
equipment, it also precludes the ability of screening or answering a call 
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by 1he individual's name, 


The redudlon Is somewhal 
forwarding sequence. Two 
primary line 1o secrelary 
fhose cases where 1wo or 


proporllonafe to 1he number of s1eps in fhe 
s1ep forwarding, allowing a call 1o s1ep from a 
1o message desk seems mos1 sa1Isfacfory. In 
more s1ep call forwarding is no1 provided, 11 is 


normally found 1ha1 a larger quan1i1y of muHi-line lelephones a1 an 
increased cos1 are required. Wi1hou1 1he 1wo-s1ep capabilHy, i1 is 
necessary 1o place a muHi-line ins1rumen1 a1 1he secrelary local ion for 
coverage and 1o forward from 1here 1o message desk. 


Experience has indicaled 1he eliminalion of 1he desire for screening will 
malerially reduce 1he cos1 of mul1l-bu11on or key lelephone ins1rumen1s. 
(In 1hose cases where call screening is s1iI I desired, 11 can be achieved 
by publishing Ihe principal's direclory number for Ihe secrelary. Then 
calls answered by Ihe secrelary can be slalion Iransferred 1o Ihe 
principal. In lhal way Ihe screening process is siiI I achieved ulilizing 
single line lelephones.) 


Many proprielary elecironic insirumenis are providing an insirumeni 
display. Thai insirumeni display will Indicale Ihe number of Ihe slalion 
line being forwarded, and in some cases Ihe name, 1o Ihe answer posilion. 
This assisis In Ihe provision of individualized call coverage. This is 
because Ihe answering polnl can Ihen respond wilh Ihe line users name 
ralher lhan some lype of generic answer. 


Classes of Service ; This refers 1o Ihe capabilily of assigning 1o each 
slalion a variely of allowable or denied lypes of calls, on bolh an 
incoming and an oulgoing basis by Irunk or fealure group. Each PABX syslem 
has a predelermined number of such classes available for assignmeni 1o any 
slalion. The concepi is 1o give everyone "Whal Ihey need" in Ihe way of 
lelephone service, nol 1o1al, unfellered access 1o Ihe oulside world. 

A lypical problem found wilh class of service assignmenis in a 
mu IIi-local ion organizalion is a requiremeni of Ihe slalion users 1o 
conlaci Ihe organIzalion's local ions Ihroughoul Ihe Uniled Slales. Typical 
loll denial on a lelephone syslem is by virlue of denial of access 1o a 
specific NPA (Area Code). However, when one exchange In Ihe Area Code musi 
be accessed, all are available 1o Ihe slalion user. A simple melhod around 
Ihis problem is 1o provide a Syslem Speed Call Lisl. In lhal case, Ihe 
organizalIon's local ions can be incorporaled inlo Ihe lisl. Providing a 
class of service allowing access 1o Ihe Speed Call lisl while denying 
access 1o long dislance will enable Ihose lelephones denied loll 1o access 
Ihe organiza1ion's local ions Ihroughoul Ihe couniry. II should also be 
noled lhal Ihis does have Ihe counierproduciive fealure of negaling Ihe 
value of Direci Inward Dialing a1 Ihose oullying local ions. 


In Ihe case of voice/dala inlegralion 11 is possible 1o ulilize Ihe Class 
of Service capabilily 1o provide some level of securily 1o dial accessed 
compuler por1s. By accessing Ihese porls over Irunk lines i1 is possible 
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1o provide some level of securify over ulllizaflon of 1he class of service 
1o resfrlcf access 1o fhese compufer porfs. Furl her, in fhose sysfems 
providing queuing, and in some cases associafing priorHies wifh 1he queue, 
if Is possible 1o Infegrafe 1hls feafure info fhe access. This would have 
fhe effecf of providing superior service levels fo cerfain desired parfies. 
Finally, ufilizlng fhe frunk side connecflon allows fhe ufilizafion of fhe 
Sfafion Message Defail Recording sysfem fo defermine fhe sfafion number of 
any insfrumenf accessing fhe compufer sysfem, fhereby providing a furfher 
level of securify and a mefhod of charge back for compufer access fime. 

Conversion of $fafion DTMF fo Rofary Dial OufpuIsing ; DTMF means 
pushbuffon dialing. Wifh fhls feafure, oufgoing cenfral office calls can 
be made wifh a sfandard pushbuffon felephone; conversion fo rofary dial 
oufpulsing is accomplished by fhe PABX. The facilify fhus permifs a sysfem 
fo be fully fone dialing infernally while nof paying (exfra) for fhe DTMF 
dialing feafure on frunks or fo secure DTMF dialing in a cenfral office 
where if is nof available. While fhis does have fhe advanfage of reducing 
fhe incremenfal cosf added fo Trunk or Business Lines for fhis service 
fhere will be a percepfible pause inserfed info fhe call processing chain. 
Thaf could be objecfienable fo fhe user. 

Music on Hold : The general percepfion of fhis feafure is negafive. Thaf 
is, ’’If fhey are providing me music, fhey are expecfing fo hold me for a 
long fime." However, fo fhe felecommunicafion manager, fhis feafure can 
provide a draining and operaflonal advanfage. 

Consisfenfly in draining programs, users are insfrucfed fhaf when 
fransferring a call fhey should remain on fhe line unfiI fhe parfy fo whom 
fhe call is fransferred is reached. In spife of fhaf insfrued ion, users 
will confinue fo perform "blind fransfers." These are fhe insfances where 
a fransferred parfy is leff in silence awaifing fhe parfy fo whom fhe call 
is fransferred fo answer. In many cases, fhaf answer and fhe corresponding 
"hello" fakes place prior fo fhe swifehing sysfem comp led Ing fhe acfual 
fransfer. In fhose cases, silence is fhen heard by bofh parfies. This 
resulfs in fhe called parfy hanging up and fhe calling parfy being 
disconneefed. This resulfs in a lafer complainf as fo fhe qualify of 
felephone service. 

The inferjeefion of music on hold provides noise, insfead of silence, fo 
fhe fransferred parfy. When fhe fransfer is complefe, fhe music is 
disconneefed. Af fhaf poind, fhe fransferred parfy has a chance fo say 
somefhlng prior fo fhe called parfy disconneefing. The use of music on 
hold has proved fo reduce maferially, fhe quanfify of caller complalnfs due 
fo dIsconneefs. 

Feafure Access Insfrumenf : Hisforically, sfafion feafures have been 
accessed from a single line felephone Insfrumenf fhrough fhe "flash" of fhe 
swifehhook. This has consisfenfly creafed user problems because of fhe 
nafural inhibifion in using fhe same device for feafure aefivafion or call 
disconneef. To depress fhe swifehhook for foo shorf a period resulfs in 
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1he fealure no1 being accessed; 1oo long a lime resuHs in a dlsconned. 
This user fear resuHs in resislance 1o feature use and uHimately 
dissatisfadion with the system. On multi-line key telephone instruments 
with automatic reset able line buttons or electronic key telephone 
instruments the problem was solved through the Installation of a small 
"recall" button which was used to simulate the switchhook flash. 

This same flash simulation button has recently found its way to most 
standard 2500 type instruments. Consideration should be given to utilizing 
that Instrument, equipped with a "feature activation button". This has the 
advantage of eliminating the users requirement to manipulate the switchhook 
for feature activation and results in a greater acceptance of the system 
features and easier station user training. 

Traffic Measurement & Capture : The Stored Program Control systems of 
today provide an entire array of computer captured data necessary for 
system administration. These can be manually retrieved on demand or 
programmed for actual CCS and overflow traffic on each and every individual 
trunk group within a system. The data is then used for traffic engineering 
to assure that effective grades of service are being provided and that 
special alternate toll facilities such as WATS, FX, Specialized Carriers, 
etc. are being used to their maximum cost effectiveness. In preparing 
specifications, it Is necessary for the designer to specify the number of 
individual trunk or facility groups that must be separately monitored. 

Customer System Administration : This allows the communications manager 
access to the computer control program to perform station feature changes, 
changes in hunting sequences and classes of service, etc. where uniform 
wiring is used it is even possible to remotely move two stations. For 
example, if two individuals are "swapping" desks, you can change the 
telephone numbers on those two instruments from the customer administrative 
terminal. However, remember that like instruments (i.e., 2500 for 2500, or 
electronic key for electronic key) must be interchanged if no work is to be 
performed on the switching system. The use of electronic telephones on the 
PABX also provides the capability for the system administrator to change 
features or call pickups on individual instruments. This is not possible 
on the 1A2 key telephone equipment. The difference in administrating 
either system can be as much as 50^ of the "churn" cost of the telephone 
system. Remember, if a new outlet is required, no terminal is capable of 
Installing that cable. 

Uniform Wiring : Every vendor specifies that they plan to provide uniform 
wiring. Uniform wiring is the use of standard quantities of cable pairs 
(ranging from two to four) between the central switching system and the 
telephone instrument location. These multi-pairs are generally required 
for electronic key telephone equipment. From a telephone system 
acquisition perspective, it is advantageous to the designer to specify a 
given quantity of cable to every outlet. 

in a typical telephone system, the cost of cable and installation comprises 
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some 15^ 1o 2% of 1he overall sysfem cos1. A1 fhe same lime, while 1he 
felephone sysfem is expeded 1o have 1he recommended FCC seven-year life, 
fhere is no reason 1ha1 fhis same life should apply 1o 1he inside cable 
planf. Therefore, 1he spedfleaf ion of adequafe cable planf can resulf in 
1he abiIi1y 1o reuse 1ha1 cable wi1h a replacemenf sysfem. This will 
resulf in a maferial reduefion in long ferm sysfem operafing cosf fo fhe 
owner. Af fhis poinf, fhe maximum quanfify of pairs required fo individual 
felephone sfafion is four. Therefore, if could be advanfageous fo specify 
fhaf quanfify. This would allow fhe reuse of exisfing cable, forgoing fhe 
new cosf of cable acquisifion in fhe fufure, af fhe fime of sysfem 
rep Iacemenf. 

Elecfronic Key Telephone Insfrumenfs : The greaf quanfify of feafures 
found on felephones used wifh fhe PABX has become increasingly complex fo 
fhe sfafion user. For example, if is nof uncommon fo have a sfafion 
insfruefion manual of some 14 pages indleafing some 22 differenf codes fo 
be used wifh 12 or more fones, beeps and ringing signals indicafing whaf 
fhe sysfem is doing. 

This presenfs an iniflal and ongoing draining problem. Thus, manufacfurers 
are increasingly infroducing elecfronic key felephone insfrumenfs. These 
phones provide access fo sysfem feafures fhrough fhe fouch of a buff on 
rafher fhan fhrough dial access using various difficulf codes. In using 
fhese insfrumenfs, if is well fo remember fhaf fhese insfrumenfs are 
propriefary. They can only be used on fhe sysfem manufacfured by fhaf one 
vendor and fhey do increase, in some cases maferially, fhe cosf of fhe 
felephone sysfem. Af fhe same fime, fhey do provide fhe capabilify of 
concenfrafing sfafion lines and may, fherefore, reduce fhe cosf of fhe 
felephone sysfem. 

MAINTENANCE OF COST CONTROL 

If Is obvious many of fhe feafures jusf described go considerably pasf fhe 
concepf of POTS (Plain Old Telephone Service), and fherefore fhey increase 
fhe sysfem cosf. This addifional cosf musf be offsef in some manner. 

Reducing fhe number of key felephone sefs is claimed fo off-sef addifional 
cosfs. However, while iniflal reduefions in cosfs do fake place, unless 
fhe sysfem is carefully confrolled, fhe key sefs will reappear in shorf 
order. This fakes place for several reasons. 

Firsf, wifh fhe increased sophisfleaf Ion of sfafion feafures (hisforicaI Iy 
confrolled by manipulafion of fhe swifehhook), infensive, ongoing user 
fraining is necessary. This fraining usually does nof fake place, and if 
fherefore becomes necessary fo replace removed key sefs. Also, fhe sfafus 
value of key felephone equipmenf cannof be minimized. 

The abilify fo aufomaficaIly roufe long disfance calls over fhe lowesf cosf 
long disfance circuif and fo capfure defail on every call made — where if 
wenf, who made if, how much if cosf, efc.— can be meaningful and can 
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resuH in significani cos1 redudions. This will become increasingly 
impor1an1 as 1he Dives1i1ure environmeni forces 1he Regional Bell Operafing 
Companies in1o usage sensifive local calling. A1 fha1 poin1, if is 
expeded Ihaf limed, mu 11 i-message uni1 calling will be ins1l1u1ed 
1hroughou1 1he couniry. When 1ha1 happens, 1he pdenlial of utilizing this 
least cost routing and call accountability to reduce the cost of local 
calling will be as significant as it is today in larger systems with 
quantities of toll, or long distance calling. In many cases, the potential 
saving through long distance Foreign Exchange or tie lines using end 
hop-off will be eliminated with the anticipated major increased cost of 
those dedicated facilities. However, this same capability will then prove 
valuable on a local level to those callers with large volumes of traffic. 
These long distance circuits may be replaced with "virtual" circuits. If 
that does take place, even more sophisticated least cost routing will be 
required. 

However, this increased responsibility for facility selection and system 
sophistication will require daily follow-up on the part of the 
communications manager both from a training and management policy point of 
view. Training is needed because of the complexity found in present 
systems. Enforcement of management policy is necessary to secure the 
desired cost reductions either in equipment or use. It goes without saying 
that this effort must have the unqualified support of the corporation's top 
management. Without this support, any program planning to save money 
through the use of system features, route optimization and call detail 
recording may not succeed. In making the system selection, and before 
making the expenditure, it is imperative that an accurate reading be taken 
of management's willingness to provide this support. 

When considering system acquisition, it is necessary to be sure that the 
proper type of instrument is selected. When the instrument is purchased, 
the die is cast. To change becomes expensive In terms of both the 
additional investment and the placing in stock of the eliminated station. 

In addition, when selecting equipment it is best to incorporate only those 
features which are necessary for use in that system. Only those operating 
characteristics necessary to meet your particular communications needs are 
important. Those systems that do not meet your needs should be eliminated. 
Those that exceed your needs should not, in most cases, be given added 
credit for the additional features. The important point to remember is 
that the features incorporated must either recover their incremental cost 
through demonstrable savings or bear no increased cost. 

For example, a system being investigated provides Least Cost Routing. 
However, long distance expenditure at the organization is less than $1,000 
per month. Therefore, this feature would have little value and would not 
justify paying an incremental cost to secure it. Unfortunately, most 

systems come in packages with software providing predetermined features - 

whether they are needed or not. The same analogy could be drawn with the 
call detail recording. For example, during the initial investigation and 
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preliminary feasibilily s1udy (i.e. when 1he con1es1able revenue was being 
reviewed), a cursory examination of the telephone bill, or bills, would 
indicate the toll and message unit cost for the organization. It is a 
fairly safe assumption that with strict management and accountability a 
minimum of ten to fifteen percent of this usage cost can be saved through 
these features. However, this potential saving must be then compared 
against the incremental cost of providing the features on the system. This 
value analysis is even more critical when deciding to acquire those 
additional features which carry relatively high incremental additional 
costs. This is typical of such things as Centralized Attendant Service, 
Automatic Call Distribution capability or the previously discussed 
voice/data integration. 

DIRECT IN DIAL AND LARGE SYSTEMS 

Until a few short years ago. Direct Inward Dialing to Instruments on the 
telephone system was the exclusive province of Centrex. Centrex, an 
acronym for CENTRa I Exchange, placed the switching equipment on the 
telephone company’s premises at the Central Office. This system was found 
to be primarily cost-effective because the direct in-dialing resulted in 
fewer operators and placing the switching equipment on telephone company 
premises resulted in reduced space requirements. Hopefully, these two 
reductions more than offset the increased cost of Centrex. 

This is no longer true. Today, on-premise customer switching vehicles can 
be provided in both a PABX mode (all Incoming calls routed through the 
operator), a direct in-dial mode, or a combination of both, both using an 
on-site switching system. Obviously, the major advantage of Direct Inward 
Dialing still rests in fewer operators. However, with the introduction of 
DID PABXs, the justification for this service is much easier. For example, 
if cost justification was to be achieved through the elimination of a 
switchboard operator, it was necessary for the telephone system to have a 
minimum of two operators. 

Today, most systems with growing operator traffic requiring the possible 
addition of a second operator, as well as those already in a multi-operator 
environment, can easily justify the installation of a DID PABX. The 
primary reason for this is the relatively low additional cost for the DID 
feature. While the PABX must be equipped for Direct Inward Dialing, it is 
also necessary to secure seven-digit DID numbers from the telephone 
company. (CAUTION: Before embarking on a selection of a DID system, 
establish the availability of such service from the Central Office which 
services your location.) 

The approximate cost of Direct Inward Dialing from the telephone company is 
$450 per month for TOO numbers plus $45 per month per 100 additional 
numbers. When this cost is combined with the cost of business trunks also 
necessary in this type of system, the total cost will usually be lower than 
a similar size Centrex installation. For example, one recent study 
comparing the two systems, both secured from the telephone company, found a 
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1,200 phone syslem cosling approximale Iy $50,000 per year less wi1h DID 
PABX 1han Cenirex. 

A1 1he lime of 1his wrifing, 1he Regional Bell Operafing Companies have 
apparenfly embarked on a 1o1ally differenf mefhod of DID pricing. Where 
previously 1he DID Trunk bore no incremenfal increased cos1 and 1he inifial 
100 sfafion lines were relatively expensive, this relationship appears to 
be changing. Several Tariffs have recently been filed placing a surcharge 
on each Direct-In-DiaI trunk. That charge is in the $30 to $50 per month 
range. Then Direct—In-DiaI numbers are secured in 20 number increments at 
the relatively low cost of approximately $3.50 per 20 numbers. However, 
under this environment the quantity of Direct-In-Dial trunks will be a 
direct result of those stations being Direct Inward Dialed during the Busy 
Hour. Thus, it would appear that it will be increasingly necessary to 
weight the economics of increased In-Dial service, perhaps to the whole 
organization, with that of the attendant or operator cost and the lower 
cost trunk lines used to reach the Listed Directory Number. 

Perhaps, of greater concern at the time of this writing, is the application 
of Central Office Access charges imposed by the FCC as a result of 
Divestiture. These charges promise to place an incremental charge on every 
Central Office access line (one is required for every discrete Centrex 
telephone number). This is presently scheduled to be a charge of $2 per 
Centrex line per month growing ultimately to $8 per line per month by 1988. 
If this comes to pass, it could signal the death knell of the Centrex 
service. This is because in the case of the DID PABX it is only necessary 
to pay access charges (at this point $6 per trunk per month rising to $8 
per trunk per month) for the Central Office Trunk access lines. Therefore, 
the access charge is considerably lower with the DID type PABX than It is ^ 
with Centrex. 

As if these potential savings were not enough, the present rate structure 
being introduced by Bell telephone companies for Centrex, originally called 
ESSX-1 service and receiving many names such as Centrex, Centron, etc., is 
forcing the cost of Interstate Central Office DID systems to a level which 
will ultimately force more users to on-premise customer switching systems. 
The ESSX service, or pricing, was designed to ultimately replace present 
Centrex rates. This has the effect of raising the cost of Centrex service, 
beyond normal Centrex rate increases by approximately 16^. At the time of" 
this writing it is an active tariff in approximately 20 jurisdictions. 

With the first writing of this manual, in 1974, very few large interconnect 
systems had been implemented. However, with the passage of time and with 
telephone company price increases, many large systems are now successfully 
operating. It goes without saying that as the system size increases, the 
potential number of available vendors decreases. Also, as the system 
increases in size, it becomes increasingly economical and therefore 
possible for the purchaser to train and afford an in-house service and 
maintenance staff. 
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Preseni mainienance conlrad charges on lelephone syslems range from $3.00 
1o $4,00 per mon1h. This would indicafe a syslem size approximafely 3,000 
lines or be11er (cosling $9,000 1o $12,000 per monfh for a mainlenance 
conlrad) 1o jusfify 1he cos1 of one’s own in-place service depar1men1. 

Wi1h 1ha1 magnifude of mainlenance cos1, i1 is possible 1o jusfify a sfaff 
of several individuals, including ihe cost of keeping on hand necessary 
par1s, equipmeni invenfories and 1es1 equipmenf, A s1aff of severai is 
necessary if 1he buyer is 1o avoid 1he vuInerabiIify which is inherenf in 
1he one-man depar1men1. There is an inherenf danger in 1he decision 1o 
ufilize an in-house mainlenance s1aff. While 1hls can be jusfified againsf 
a mainlenance conlrad cos1, i1 is generally difficuH 1o ufilize 1ha1 same 
sfaff for fypical adds, moves and changes. This is because fhose lend 1o 
arrive in "random bunches" wi1h reiafively shor1 lead limes. In fhose 
cases where in-house sfaffs are used, i1 is generally found 1ha1 much of 
1his cable lns1alla1ion labor mus1 s111 I be subconfraded to some oufside 
vendor. 

TYPES OF^ SWITCHING EQUIPMENT 

Any discussion of sysfem feasibilify calls for a brief commend on 1he fypes 
of swifching equipmenf in use or being offered by inferconned vendors. 

The original s1ep-by-s1ep equipmeni rapidly disappeared wi1h 1he 
inirodudion of compel i1 ion because of the difficuHy in providing s1a1ion 
fealures, 1he need for large equipmeni rooms, and high mainlenance cosis. 
Nexi, common-coniroI crossbar and eledronic also disappeared as offerings. 
Their equipmeni life as cuslomer offerings was shorl. 

These Ihree lypes of swilching equipmeni use a process known as space 
swilching, in which a processed call occupies a given wire palh, or 
"space," Ihrough Ihe swilching equipmeni. Today, mosi manufadurers have 
iniroduced some lype of Time Division Mulliplex (TDM) swilching. In Ihis 
case Ihe analog, or voice, speech pallern is sampled. Some form of coded 
signal is Iransmilled. This is Iransmilled over a lime slol, or lime 
slols, belween Ihe inpul and oulpul of Ihe swilching syslem on a common 
dala bus. 

The inirodudion of TDM swilching broughi a whole new coniroversy 1o 
lelecommunical ions syslem seled ion. This is Ihe resuH of Ihe various 
lypes of coding schemes used 1o Iransmil Ihe voice sample in Ihe TDM lime 
slol. By far, Ihe mosi common of Ihese musi be Ihe PAM (Pulse Amplilude 
Modulalion) used in Weslern Eledric’s Dimension PABX series. This signal 
is crealed by sampling Ihe voice wave form and Iransmilling a signal in Ihe 
appropriale lime slol lhal indicales Ihe amplilude, or volume level of Ihe 
speech. This signal can Ihen be used 1o regenerale Ihe speech pallern for 
Ihe called parly. This process lakes place wilhin Ihe swilching equipmeni. 
Because Ihese samples Iransmil a signal indicaling Ihe amplilude Ihey can 
be viewed, from a purisi perspedive, as an analog lype Iransmission. 
Therefore many look Ihe view lhal Ihis was nol a "pure digilal signal." 

The second mosi common melhod of Iransmilling Ihis signal over Ihe common 





bus is 1o use a PCM (Pulse Code Modulaled) signal. In 1his case, 1he 
analog 1o digHal converler, in 1he lelephone swilching syslem, creales a 
definile da1a bi1 pa11ern indicaling 1he amplHude of 1he sample. This Is 
1hen reconverfed 1o analog a1 the swilching oufpuf. Wi1h 1he infrodudion 
of 1he Sysfem 85 in January of 1983, 1he "digilal world" using PCM 
Iransmission seems 1o have won fhe baffle of fransmisslon mefhods. 

A fhird mefhod is known as Delfa Modulafion. In fhis scheme, a bif paffern 
is creafed indicafing fhe difference in ampllfude (higher or lower) fhaf 
fhis sample Is from fhe previous sample. Finally, fhere is PWM (Pulse 
Widfh Modulafion), which Is similar fo PAM. In fhis, fhe widfh rafher fhan 
fhe ampllfude of each signal Is varied fo Indicafe fhe level of fhe signal. 
(As fhe elecfronic engineer will realize, fhis descripfion was cerfalnly 
nof inf ended fo be definifive nor defailed.) 

Each manufacfurer will claim specific advanfages for fheir specific 
archifecfure and mefhod of swifching. Mosf of fhese resf in sfafemenfs 
such as: "Digifal fransmisslon Is beffer for swifching dafa"; "Digifal 
fransmisslon has fewer errors"; "Digifal fransmisslon is fhe wave of fhe 
fufure". Furfher confusion is added fo fhe enfire program fhrough fhe 
Infroducflon of fhe voice/dafa infegrafed sysfem. In many of fhese 
sysfems, fhe digifal fo analog conversion is performed in fhe felephone 
insfrumenf. Moving fhe Codec (a confracfion of Coder/Decoder. This is fhe 
device which creafes fhe "digifized" signal.) fo fhe insfrumenf, insfead of 
fhe swifching sysfem, simplifies fhe infegrafion of voice and dafa info a 
digifal sfream. However, again fhe designer is faced wifh fhe decision 
befween fhese pofenfially more expensive infegrafed sysfems being offered 
as "fourfh generafion" equipmenf and fhe lower acquisifion cosf of fhe more 
convenfional equipmenf. In addiflon, a furfher problem exisfs In fhaf fhe 
long-ferm viabilify of fhese new sysfem vendors musf be assessed. 
Ulfimafely, service and supporf, nof fechnology will assure fhe viabilify 
of fhis sysfem over fhe projecfed operafing life. 

(^erfainly, none of fhe vendors’ sales sfafemenfs can be denied. However, 
in weighing fheir value, one musf remember fhaf fhe felephone indusfry has 
been consfrucfed In an analog, nof digifal world. HIsforical regulaflon 
has mandafed an exfremely long equipmenf service and life. The fransifion 
from analog fo digifal public nefworks will be slow. The inifial digifal 
swifching acfually provides limifed, buf pofenfially valuable, appileaf ions 
in foday’s environmenf. Many of fhe valuable applicaflons have fo do wifh 
nefworking wifhin fhe organizafion. UnfiI fhe local nefwork provides 
universally available digifal channels liffle exfernal value will be 
gained. However, fhere is liffle quesfion fhaf all fhings being equal: 

1. Sysfem expansion 

2. Necessary sysfem feafures 

3. Manufacfurer repufafion and sfabilify 

4. Local disfribufor capabilify and service 

5. Price.... 
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Then digiial PCM formal would be ihe choice. Unforfunafely, fhose ifems 
are never equal. 




Chapter Four 

The Requests for Proposal 

The thrust of this discussion would seem that the customer’s interest in 
system change was initiated by the vendor. This is not always the case. 

For many reasons, the purchaser or user may initiate the analysis. Typical 
of these are expansion requirements beyond the capability of the present 
system, inability to secure timely service because of obsolescence or the 
demise of the vendor, "migrations" forced by rising cost and relocation 
which would necessitate an undesirable out-of-service move. 

No matter who makes the first move, it is obviously desirable to secure 
more than one vendor quotation. To talk with all potential suppliers Is a 
waste of time and would probably only serve to confuse the buyer. This Is 
not to say that the preparation of a Request For Proposal can be done in a 
vacuum and vendors should never be talked to. Obviously, conversations 
with vendors provide a valuable source of information to the 
telecommunication manager. 

However, the manager should be in control of these meetings. To do so, a 
minimum of two meetings with any potential vendor would be minimally 
necessary. Those vendors with whom meetings should be held are the 
organizations considered most viable in the provision of a system to meet 
the manager’s needs. In many cases the specific vendors can be identified 
through previous sales contacts or through conversations with the manager’s 
peers in the general serving area. These two sources of vendors will begin 
to provide the communication manager with a basis to proceed. In the 
initial meeting a general outline of the proposed project indicating both 
size and scope should be made. At that time a request for detailed, 
technical product literature should be made. This literature is normally 
identified by the manufacturer as a "General Description Manual." Any 
vendor should be willing to provide that manual for their product. Upon 
receipt of that Information the telecommunication manager should become 
thoroughly familiar with the documentation in order to ask specific, 
probing questions during the second meeting. 

During the course of these conversations It Is necessary to separate the so 
called "wheat from the chaff." The manager must be aware of the difference 
between features necessary for the organization’s operation and those being 
"sold" by the manufacturers sales representative to create an aura of 
exclusivity for the offered product. 

To avoid such problems it Is most convenient to use a Request for Proposal 
(RFP) which can be sent simultaneously to all potential vendors. To 
minimize confusion this should be limited to no more than four or five 
vendors. 

The RFP should contain an itemization of equipment and an enumeration of 
the features desired for the specific system under study. For years, with 
the telephone company as the only vendor, it was more or less necessary for 
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the operation of an organization to conform to equipment capabilities 
offered by the telephone company. Today, with the alternate supplier 
option, it is possible to select the equipment that best meets the 
organization’s operating needs. This is probably the greatest and, in the 
long run, the only advantage to competition. The RFP should ask many 
questions regarding availability of service and parts. While these are 
questions which would normally have been asked of Individual supplier 
representatives during the interview process, it Is also wise to get these 
answers in writing in the Proposal. 

The vendor responses will allow the evaluation of each system while 
minimizing lost time Interviewing individual suppliers. It cannot be 
accented too strongly that while the introduction of competition into the 
telephone equipment business brought opportunities to secure the system and 
features best suited to the organization’s needs. It also brought with it 
responsibiIity . It is the responsibility of the system designer to 
determine those features, and their relative value, which will most benefit 
the organization. One cannot depend upon the vendor of any system to do 
other than portray their equipment In the best possible light in order to 
make the sale and earn their sales commission. 


The following is a typical specification in Request For Proposal format. 
While this can be used a guide, caution should be exercised to assure that 
only those features necessary for the organization are incorporated in the 
Request For Proposal. Incorporated In this RFP is: 


Section 1 
Section 2 


Section 3 
Section 4 
Section 5 
Section 6 
Section 7 


General Information relative to 
the provision of a proposal. 

General System Specification with an 

itemization of each inherent part contained 
in the specification. 

Attendant Console Features 
Switching System Features 

Telephone Instruments and Station Apparatus. 
Contains any Alternates. 

Deals with Installation. 

With System training. 

With acceptance procedures. 


REQUEST FOR PROPOSAL 


The following specification details a main telephone system and a 
second telephone system to be installed at the locations of ABC Company. 

ABC Company - Headquarters ABC Company - Sales Office 

123 Main Street 789 Center Street 

Anytown, Ohio Hometown, USA 

These specifications are designed to minimize the investigative 
time in selecting both equipment and supplier. Thus, they are functional 
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i n nature. 

1.0.0. General Information 


In system selection, consideration will be given to total system 
operating cost including trunk lines, operator cost and maintenance. For 
these purposes, a seven-year equipment life will be used. The vendor 
should anticipate meeting all specifications. Any exceptions must be noted 
in the proposal. The specification anticipates the installation of a PABX 
or key telephone system serving the various locations. 


On the main system, key telephone equipment will be specified 
utilizing conventional electro-mechanical key telephone equipment. $houId 
the bidder have avaiIable proprietary, eIectronic key telephone equipment. 


which in their opinion is more 
to quote it as an alternate. 
anticipate a certain method of 
separate quoted alternates, to 
methods of operation. 


suitable for any reason, they are encouraged 
n addition, while these specifications 
operation, the vendor is encouraged, as 
provide, as an alternate, other suggested 


A portion of the overall system evaluation will decide whether the 
Purchaser or system vendor shall provide maintenance. Therefore, with the 
bid, the vendor shall supply a complete list of manufacture suggested spare 
parts and test equipment together with their respective cost. Also, they 
will quote the cost of a maintenance contract on the switching system only, 
a combination of switching system and telephone instruments, and total 
system, (This is only applicable in those Instances where the system size 
is above some 1,000 to 1,500 stations.) 


1.1.0. The proposal will be received by: _, 

ABC Company, until 10:00 a.m. _, 198_. For purposes 

of evaluation, it is planned that negotiations will be 
completed within one hundred twenty (120) days of Bid Receipt 
with the successful vendor. It will require some period of 
time to evaluate the proposals and negotiate a contract with 
the successful supplier. Therefore, all prices shall remain 
firm for a period of one hundred twenty (120) days. All 
proposals should be submitted in (insert quantity necessary). 

1.1.1. A mandatory meeting of alI bidders planning to submit responses 

will be held on: _ in _ of 

the ABC Company at 10:00 a.m. At that time, all questions will 
be answered and a single site tour arranged. Bidders not 
attending this meeting will not receive any issued addendum and 
will be disqualified. (This bidders’ meeting is found to 
materially reduce the amount of time necessary for site visits 
and vendor meetings. It is suggested for any system that is 
reasonably complex or in excess of 100 to 150 station lines.) 

1.1.2. In anticipation of the fact that no vendor will be able to meet 
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all requirements of the specification, ABC Company reserves the 
sole right to decide whether a proposal does or does not 
substantially comply with the requirements of the RFP, to 
accept, reject or negotiate modifications in and terms of 
vendors’ proposals or any parts thereof and also to waive any 
irregularity, informality, or non-compliance with or any 
non-response to the RFP or any part thereof. ABC Company 
reserves the right to accept and award a contract hereunder to 
other than the lowest bidder and to the lowest and best bidder 
or bidders. 

Each party receiving and/or otherwise acquiring this bidding 
package acknowledges that, in the determination as to award of 
the ultimate contract, the ABC Company will exercise discretion 
in making the final decision. Each party submitting a bid does 
so recognizing that no cause of action or claim will arise in 
such party’s favor in any way relating to the exercise of such 
discretion against the ABC Company, any consultant of the ABC 
Company, or any person, firm, corporation, or other legal 
entity engaged by the ABC Company to assist in making the final 
decisions. 

Proposal shall be submitted in (insert quantity necessary). 
Included in this should be three copies of all General System 
Description Manuals and specifications being met (sales 
literature alone is not acceptable). In the absence of this 
additional detailed information, ABC Company reserves the right 
to reject the bid as non-responsive. 

Bidding statements contained in proposals will become part of 
the contract for equipment and services. All questions under 
"Supplier’s Questionnaire" should be answered as thoroughly as 
possible. Please avoid unclear, ambiguous statements. 

These specifications are to be considered to be functional in 
nature. Therefore, suggestions and/or alternate operations 
made in addition to the requested proposals will be given 
careful consideration. 

Technical evaluation of the proposals will include a comparison 
of the proposal to the requested features in the RFP. Unless 
otherwise stipulated by vendor. It will be assumed that 
specified features are provided. The response to the 
Supplier’s Questionnaire, previous experience in systems of 
similar size by both manufacturer and supplier, plan for smooth 
Installation, availability of service and acceptance of that 
responsibility, together with total impact, both economic and 
otherwise, will also be considered. 

The telephone system must interface with the local telephone 
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company’s central office for outgoing trunks, for incoming 
trunks, for WATS, Tie Lines, Foreign Exchange and other common 
carrier service lines. The interface point will be the 
terminating arrangements that the local telephone company will 
provide. The trunk interfaces must comply with the 
requirements specified by the local telephone company. 

The system vendor will be responsible for coordination with the 
local telephone company to establish the demarcation point or 
points of connection within the building between 
vendor-provided equipment and that which is provided by the 
local telephone company. Cross-connects, connecting the 
vendor’s equipment with that provided by the local telephone 
company, will be the responsibility of the vendor. 

Each proposal must indicate and describe any arrangements which 
are expected to be required to connect the vendor’s equipment 
with that of the local tariffed telephone company. 

1.1.8. Proposals and other material submitted will become the property 
of the ABC Company. The ABC Company will bear no cost of 
proposal preparation. 

1.1.9. A vendor proposing to subcontract any portion of the proposal 
will be responsible as prime vendor for the total proposal to 
the satisfaction of the Buyer. The ABC Company may require 
additional information onsubcontractors ata later date and 
reserves the right to reject any subcontractor. 

1.1.10. Bidding statements contained in proposals will become part of 
the contract for equipment and services. 

1.1.11. Proposal Instructions : Proposals in response to this request 
may be for lease, purchase, or lease/purchase combination. 

Each proposal must be complete within itself, i.e., all 
equipment and devices for interconnection with Common Carrier 
Companies must be included. A list of all component parts and 
features must be included. A vendor who sub-contracts any 
portion of this proposal will be responsible as prime 
contractor for the accomplishment and provision of the total 
proposal to the satisfaction of ABC Company. 

1.1.11. (a) Lease Proposals (or Rentals) : In submitting proposals for 

lease or rent, vendors shall indicate separately: 

1. Installation Charges 

2. Monthly Lease/Rental Payments for 84 months 

3. Monthly Maintenance Provisions 

4. Termination Liability 
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Vendors should submit pricing as F.O.B. installation site 
installed and fully tested (turn-key); including a maintenance 
proposal for the first year and an option for subsequent years 
with the rates which will be in effect for one year after 
cutover. Such maintenance proposal shall be quoted in two 
ways: 

1. switching systems only; 

2. switching systems, all station apparatus, and inside cable 
pI ant. 

Options to renew after the first year shall be fully explained. 

l.l.n.(b) Lease/Purchase : In addition to the items listed under 
"lease" the vendor should include; 

1. The base purchase price 

2. The percentage of rental fees which could be applied as 
credits at the time of purchase. 

Vendors should submit pricing as F.O.B. installation site 
installed and fully tested (turn-key); including a maintenance 
proposal for the first year and an option for subsequent years 
with the rates which will be in effect for one year after 
cutover. Such maintenance proposal shall be quoted in two 
ways: 

1. switching systems only; 

2. switching systems, all station apparatus, and inside cable 
plant. 

Options to renew after the first year shall be fully explained. 

l.l.ll.(c) Purchase proposals : In submitting proposals for purchase, 
vendors shall indicate: 

1. Installation charges 

2. Base purchase price 

3. Maintenance provisions 

Vendors should submit pricing as F.O.B. installation site 
installed and fully tested (turn-key); including a maintenance 
proposal for the first year and an option for subsequent years 
with the rates which will be in effect for one year after 
cutover. Such maintenance proposal shall be quoted in two 
ways: 

1. switching systems only; 

2. switching systems, all station apparatus, and inside cable 
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pIant« 

Options to renew after the first year shail be fuliy explained. 

1,1.12. Included with the proposal shall be information outlining 
vendors’ present service staff that is factory trained to 
maintain the equipment quoted, their location, availability, 
number of instruments and/or stations presently serviced by 
them and availability of spare parts. 

1.2.0. Contract Terms and Conditions : Following are contractual 

terms and conditions. With respect to the contractual issues, 
the vendor must specify the commitments It is willing to make 
in each of the areas outlined. These commitments by vendor 
will be weighed along with the other factors outlined in this 
RFP In evaluating the proposals. While the ABC Company is 
willing to consider modifications to the precise wording of the 
terms, to be deemed responsive, a proposal must accept the 
substance of all mandatory provisions listed below. 

1.2.1. Payment : Payment will be made only upon the occurrence of a 
specific event such as delivery of all equipment or acceptance. 
Final payment will not be made until satisfactory completion of 
the acceptance test. 

Describe the type of payment schedule you propose. Include the 
amount or percentage of the total contract price that you 
propose for each payment. 

1.2.2. Risk of Loss : For both purchase and lease options, specify 
when risk of loss will be borne by vendor. 

1.2.3. Expansion : Will vendor agree to sell additional equipment to 
the ABC Company for ten years following acceptance at a price 
not greater than vendor’s price for similar equipment 
components to its most preferred end customer in the United 
States. 

1.2.4. Payment : ABC Company may withhold any payment if: 

(a) work is found defective and not remedied; 

(b) vendor does not make prompt and proper payments to 
subcontractors or for labor, materials, or equipment 
furnished him; 

(c) the ABC Company or another party is damaged by an act 
for which the vendor Is responsible; 

(d) reasonable evidence indicates that the work cannot be 
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completed for the unpaid balance of the contract price; 

(e) reasonable evidence indicates that the work will not be 
completed within the time specified by the contract 
documents; 

(f) vendor falls to carry out the work in accordance with 
the contract documents; or 

(g) vendor is not entitled to payment in the amount 
requested. 

Progress payments do not indicate acceptance of any work not in 
accordance with the contract documents. 

1.2.5. Warranty : Vendor warrants the system against mechanical, 
electrical, and workmanship defects for one (1) year following 
acceptance of the system. If the system falls to completely 
perform in accordance with this RFP and the contract documents, 
vendor will take all necessary action, at no additional cost, 
to restore the system to perform In accordance with this RFP 
and the contract documents. 

1.2.6. Software Right to Use : If software is provided under a 
license rather than a direct sale, vendor grants, for no 
additional fee, a nonexclusive right to use any software and 
any modifications or additions thereto. The license for the 
software will always follow the system for the useful life of 
the equipment and will be available for all subsequent users. 
The license is transferable to allow maintenance, operation, 
and sale of equipment. 

1.2.7. Confidentia Iity : Vendor expressly agrees that confidential 
information identified as such by either party obtained during 
the course of preparing its proposal or during performance 
under its contract shall not be divulged to any person or 
company outside authorized representatives of either party 
except upon receipt of prior written approval of the other. 

1.2.8. Infringement Indemnity : Vendor agrees that It will indemnify 
and hold harmless the Buyer against any claims, damages, 
judgments, or expenses resulting from a claim that any 
equipment or other material provided by vendor under its 
proposal and the contract documents infringes a copyright, 
patent, trademark, or other proprietary right, or constitutes 
misuse of a trade secret or confidential information belonging 
to a third party, and will defend at its own expense any suit 
or proceeding brought against the Buyer alleging such 
infringement or misuse. If the Buyer’s use of any such 
equipment or material is prevented by Injunction, vendor will. 
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at its option and expense, either (i) procure for the Buyer the 
right to continue using such equipment or other material; or 
(ii) modify it in a manner acceptable to the Buyer to become 
noninfringing; or (iil) substitute other noninfringing 
equipment or other materials acceptable to the Buyer, or Refund 
Buyer's Purchase Price less any booked depreciation. 

Buyer shall promptly notify vendor of any claim and shall 
cooperate with vendor in the defense of any such claim. The 
defense will be under the sole control of vendor. 

1.2.9. LiabiIity to Third Persons : Vendor shall indemnify and hold 
harmless the Buyer, its agents, and employees from and against 
all claims, damages, losses, and expenses (including attorneys' 
fees) arising out of vendor’s performance under the contract 
documents, provided that any such claim, damage, loss, or 
expense (i) is attributable to bodily injury, emotional 
distress, sickness, disease or death, injury or damage to a 
person's reputation or civil rights, or to injury to or 
destruction of tangible property excluding the loss of use 
resulting therefrom, and (ii) is caused by any willful or 
negligent act or omission on the part of vendor, any 
subcontractor, or agent, or anyone directly or indirectly 
employed by any of them, or anyone for whose acts any of them 
may be liable. 

In the event any such claim is filed, the Indemnified party 
shall promptly notify the indemnifying party of such claim and 
shall cooperate with such indemnifying party in the defense of 
such claims. 

1.2.10. Insurance : Vendor will take out, pay for, and maintain 
during the entire period that it is performing services under 
the contract documents: (i) Workman's Compensation and 
Employers' Liability Insurance as required by law; (ii) public 
liability insurance under a comprehensive coverage form of 
policy, including liability for theft by contractor emplyees, 
in amounts of not less than $1,000,000 for bodily injury, 
including death, to any one person and not less than $2,000,000 
for any one occurrence; and (iii) property damage insurance 
under a comprehensive form of policy in amounts of not less 
than $2,000,000 for each accident and aggregate. 

1.2.11. Assignments and Subcontracts : Vendor will not assign or 
subcontract any part of the work to be performed without the 
prior written consent of the Buyer. Any subcontractor so 
approved and used in connection with the work is the agent of 
vendor and not the agent of the Buyer. 

1.2.12. Governing Law and Jurisdiction: The laws of the State of 
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_ will govern to the interpretation, validity, and 

effect of this RFP and the contract documents. 

1.2.13. Advertisinq : Vendor and/or its authorized dealers, 

representatives, or agents will not, without the Buyer’s prior 
written consent, advertise or publish the fact that vendor, its 
authorized dealers, representatives, or agents have contracted 
to furnish, are furnishing, or have furnished items or services 
in connection with the contract documents. 


2 . 0 . 0 . 


Systems Specifications : 

At the present time ABC’s Headquarters utilizes a PABX while 
the Sales’ Office uses a 1A2 type key telephone system. While 
this specification anticipates the use of customer premise 
switching systems. Central Office based, PABX or electronic key 
systems would be suitable. Also, an Automatic Call Distributor 
is planned for the Headquarters Location and a Call Sequencer 
for the Sales Office. The format of the specification Is as 
foI Iows; 

2.1.0.-2.1.19. 

2.2.0.-2.2.34. 

2.3.0.-2.3.24. 

2.4.0.-2.4.23. 

2 . 5 . 0 .- 2 . 5 . 7 . 

3.0.0.-3.1.11. 

4.0.0.-4.4.0. 

5.0.0.-5.1.8. 

6 . 1 . 0 . 

7.1.0. 


PABX Attendant Console 
PABX Switching System 
Electronic Key System 
Automatic Cal I Distributor 
Call Sequencer 
Telephone Instruments 
Alternates 
InstalI at ion 
Training 

Acceptance Procedure 


The switching system will be of a stored program control type 
providing automatic call routing over a combination of local 
trunks, WATS lines. Foreign Exchange and tie-lines. The system 
shall be capable of handling a minimum of ten CCS per line at a 
P01 Grade of Service and consists of the equipment itemized in 
attached Schedule A. 


2.1.0. Attendant Console : Attendant consoles, associated with the 

PABXs shall be capable of providing the following features: 

2.1.1. Attendant Camp-on : An incoming outside call which the 
attendant attempts to complete to a busy station line is ’’held” 
on the busy line until it becomes free. When the attendant 
’’camps” this call on a station, the busy station shall hear a 
short tone indicating that a call is waiting. 

2.1.2. Automatic RecaI I : A call ”camped-on” a line shall 
automatically return to the attendant indicating it is an 
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2.1.3. 


2.1.4. 


2.1.5. 

2 . 1 . 6 . 

2.1.7. 

2 . 1 . 8 . 


2.1.9. 


2 . 1 . 10 . 


2 . 1 . 11 . 


2 . 1 . 12 . 


unanswered, camped~on call if it is not answered by the busy 
station within thirty seconds. It Is preferable that the 
reason for the call return (i.e. line busy, no answer, etc.) 
and the desired terminating station number be indicated. 

Trunk Termination : The attendant console will be equipped 
with a minimum of six release or switch loops. Separate and 
distinct indication as to trunk group being answered shall be 
provided. 

Conference : The attendant shall have the ability to 
conference up to seven trunks, tie—lines and/or Internal system 
stations in any combination. The conference circuit shall be 
equipped with suitable amplification equipment to minimize 
audio loss or degradation. 

Transfer : The attendant shal I have the ablIIty to transfer 
Incoming or outgoing calls received at the consoles. 

Dua[ Tone-Multi-Frequency : Consoles shall be equipped with 
DTMF operator pads for call routing. 

^ ^ I *i » Attendant shal I have the abi I ity for two-way 
trunk splitting. 

Through Dialinq : It shall be possible for the attendant to 
connect an Internal station called from the console to a trunk 
or a call to the console on an ”0" level trunk to any trunk and 
the station may then dial a call. Upon completion of such a 
call, both the trunks shall be automatically released. It 
shalI be possible for the attendant to Input a four—digit 
station Identification code which will be captured by the 
Station Message DetaiI Recorder. 

Trunk Testing : The console shall be capable of selecting 
each individual trunk or tie-line termination and testing them 
to be sure they are operational. 

Verification of Station : It shall be possible for an 
attendant to verify a station busy. 

Attendant Loop Transfer : It shall be possible for an 
attendant receiving an incoming call on a trunk line, WATS 
line, FX line or attendant trunk to transfer that call between 
attendant positions. 

Alphanumeric Display : Using either digital or alphabetical 
designations, the trunk circuit or circuit group to which the 
attendant is connected shall be indicated on the attendant’s 
console. In the case of station users dialing "0" to reach the 
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2.1.13. 


2.1.14. 


2.1.15. 


2.1.16. 


2.1.17. 


2.1.18. 


2.1.19. 


2 . 2 . 0 . 


2 . 2 . 1 . 


2 . 2 . 2 . 


2.2.3. 


2.2.4. 


attendant console, the originating station number and class of 
service shall be displayed. 

Trunk Group Busy Lines : The supervisory console shall be 
equipped with lamps indicating when any trunk group has 
surpassed an "X” percentage of trunk fill. 

Line Load Control : The attendant shall be able to activate 
keys which will deny preselected groups of stations the ability 
to initiate or receive incoming or outgoing calls. In the case 
of incoming calls, the incoming caller shall receive a busy 
signaI. 

Attendant Forced Release : An attendant shall be able to 
disconnect a call arriving at the attendant console from either 
an outgoing trunk or an Internally dialed station. This 
release will free the attendant loop for reception of 
additional cal Is. 

Attendant Call Waiting ; A display shall indicate to the 
attendant the number of calls waiting in queue to be answered. 

Automatic Hold ; The attendant shall be able to move from one 
trunk call to another on the console without using a "hold" 
button. 

AI arms : The supervisor’s console shall be equipped with lamp 
Indicators which will denote the presence of either a major or 
minor system fault. 

Seri a I Call : The attendant shall be able to manually 
activate a feature which will hold, or return, a trunk circuit 
after disconnect by the terminating station. 

Switching System : shall be capable of the following: 

Intercom : Automatic dialing between all internal stations. 

Dial Access to Trunks : The system shall provide dial access 
to local Dial Central Office outgoing trunks, tie lines. 

Foreign Exchange trunks and WATS lines 

Dial "0" : It shall be possible to reach the attendant 
console by dialing "0." 

Direct Inward Dialing : Switching system, as indicated in 
Schedule A, shall be equipped with Direct Inward Dialing. 

Direct Department Calling : Dedicated incoming Centra I Office 
trunks shall terminate directly on instruments. It shall be 


2.2.5. 
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possible to transfer calls to these numbers throughout the 
system. 

2.2.6. Distinctive Ringing : Distinctive ringing will indicate to 
the station user whether a cali is originating within the 
system or from the outside world. 

2.2.7. Rotary Service : It shall be possible to have an unlimited 
number of rotary service groups. These rotary or "hunting” 
groups shall be capable of operating in a sequential or 
terminal basis, a circular master number to "Phantom" number or 
non-sequentiaI basis. 

DTMF : The entire system shall be equipped with DTMF dialing. 

Classes of Service : A minimum of ten classes of service 
shall be provided as follows: 

1. Intercom only. 

2. Intercom plus local. 

3. Intercom, local. Tie Lines and FX. 

4. Intercom, local. Tie Lines, FX, and Band 0. 

5. Intercom, local. Tie Lines, FX, Band 0, and Band 1 WATS. 

6. Intercom, local. Tie Lines, FX, Band 0, Band 1 WATS, Band 5 

WATS. 

7. Intercom, local. Tie Lines, FX, Band 0, Band 1 WATS, Band 5 
WATS and Toll. 

8. Future. 

9. Future. 

10. Future. 

A toll restricted station shall have the ability of placing a 
toll call through the attendant. In placing that call, the 
attendant shall have the capability of inserting a four-digit 
identification code into the call record generated by the SMDR 
in paragraph 4.1.0. 

2.2.10. Night Service : It shall be possible to provide a mixture of 
fixed, universal and flexible night service on the system. 

2.2.11. Automatic Station Release : Shall be activated with howler if 
the handset is removed from the cradle and dialing is not 
complete within thirty seconds. This will release the line 
from the system and prevent any tie-up of common equipment. 

2.2.12. Add-On Conference : The ability to add a third party either 
within or external to the system shall be provided for all 
cal Is. 

2.2.13. Station Transfer : It shall be possible for a station to 


2 . 2 . 8 . 

2.2.9. 
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transfer any incoming or outgoing calls without operator 
assistance either within the system or to an external station. 

2.2.14. ConsuI tat ion Hold : It shall be possible for a station to 
activate consultation hold on all calls. 

2.2.15. No-Answer Call Forwarding : Any call to a station line which 
is unanswered after three rings shall be automatically 
forwarded to a second number. It will be possible to move this 
call through at least four successive numbers if it goes 
unanswered. An unlimited number of station lines may be placed 
in a no-answer call forwarding condition at the same time. It 
shall be possible to call forward intercom and external calls 
to the same and/or different locations at the station user’s 
option. A call that is unanswered after passing through the 
station forwarding shall revert to the attendant's console. 

2.2.16. Busy Line Call Forwarding : It shall be possible to rotate a 

call to a busy line to pre-programmed alternate number. This 
differs from standard hunting in that an unlimited number of 
lines could be forwarded to the same number. An unlimited 
number of station lines may be placed in a busy line call 
forward condition at the same time. It shall be possible to 
call forward intercom and external calls to the same and/or 
different locations at the station user’s option. A call that 
is unanswered after passing through the station forwarding 
shall revert to the attendant’s console. 

2.2.17. Variable Call Forwarding : It shall be possible for the 
station user to institute variable call forwarding. This shall 
immediately route an incoming call to the station line to an 
alternate location programmed by the station user. It shall be 
possible to place an unlimited number of station lines in 
variable call forwarding at the same time. It shall be 
possible to call forward intercom and external calls to the 
same and/or different locations at the station user’s option. 

Call Hold : Stations shall be capable of placing calls in a 
"hold" state. When placed in that condition, the calling party 
shall hear "music." Should the called party not return to the 
call within thirty seconds and the called party’s line be free, 
the called party’s station shall ring again. 


2.2.18. 
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2 . 2 . 20 . 

2 . 2 . 21 . 

2 . 2 . 22 . 

2.2.23. 

2.2.24. 

2.2.25. 

2.2.26. 

2.2.27. 

2.2.28. 

2.2.29. 


CaI I Park : It shall be possible for a called party to place 
a call in a "park" state on a designated terminal number until 
it is retrieved. A maximum of 5 such "park" numbers shall be 
provided in each system. These "park" numbers shall not be in 
rotary sequence, but shall be accessed by using "step-call" 
capability. When placed in a "park" condition, the caller 
shall hear "music." If the "park" call is not retrieved within 
sixty seconds, the call should re-ring the attendant. 

CaI I Pick-Up ; An unlimited number of call pick-up groups 
shall be available. A station user assigned to a call pick-up 
group shall answer any call within that call pick-up group by 
dialing an access code. 

Directed Call Pick-up : Any station shall be capable of 
answering any other station by dialing an access code plus the 
station number. 

Call Waiting : It shall be possible on a station basis to 
originate call waiting originating and terminating signals to 
called stations which are busy. These signals shall indicate, 
if desired, a "standard" or "executive" waiting condition. 

Do Not Disturb : It shall be possible for a station placed in 
either "variable call forwarding" or a "do not disturb 
condition" to still be reached by "intercom groups." Such 
Intercom groups shall be capable of reaching a maximum of 20 
stations within a predetermined group. 

Speed Call ; The main system shall be capable of one system 
list of 1,000 numbers and 100 station lists of 10 numbers each. 

Dial Tone : A distinctive dial tone shall indicate to the 
station user that the system features have been accessed. 

Data Privacy : This shall allow a station to deny any call 
waiting, camp-on, etc. tone origination. 

Paging Access : It shall be possible to access a customer 
provided voice paging system from those stations so designated 
by class of service. 

Dial Dictation : The system shall be capable of connecting to 
and operating with a dial dictation system to be provided by 
ABC Company. 

WATS/FX Tie Line Access : It shall be possible, at the 
discretion of the Communications Manager, to institute timing 
signals heard only by the calling party on any WATS, FX line or 




2.2.30. 

2.2.31. 


2.2.32. 

2.2.33. 

2.2.34. 

2.3.0. 

2.3.1. 

2.3.2. 

2.3.3. 
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Tie Line. 

Wide Tolerant Power Supply : The system shall tolerate 
frequency deviations as much as 3HZ or voltage variations of 
-15^ to +10^. 

Automatic Route Selection : The system shall be capable of 
selecting the least cost route using a six-digit (NPA and NXX 
code) for call screening for routing over WATS, FX and 
Specialized Common Carrier. It is antcipated that all trunk 
facilities, local and optional toll service will be accessed by 
dialing ”9." A minimum of six-digit route patterns shall be 
provided. A call overflowing to Message Toll Service shall 
receive a tone warning signal. The caller shall have the 
option of queueing, abandoning the call or allowing the 
overflow to take place. 

CaI I Queueing : An internal station dialing a busy line or 
trunk group can queue for access by dialing a code to activate 
the feature. When the busy line is free, the system shall test 
the waiting line. If It is free, the connection will be 
established. If it Is not free, the call will be stored for 

later retry. A call stored in queue over twenty minutes shall 
automatically be removed. 

Automatic Callback No Answer : An internal call reaching an 
unanswered station shall have the ability to activate a 
callback code. When the unanswered station is placed off-hook 
then on-hook, the system shalI then attempt to connect the 
original party. If a connection is not achieved in twenty 
minutes, the call shall be cancelled. 

FaiI Safe : All outgoing, combination and dedicated trunks 
shall be installed as combination trunks and equipped with fail 
safe, automatic transfer to pre-determined stations In case of 
switch or power failure. Such switches shall have manual 
override. 

Electronic Key System : The specification anticipates the use 
of an electronic key telephone system at the sales office. 

Common Equipment : Shall be capable of the following: 

Multi-Link/Single-Button Intercom : The internal dial 
intercom system shall be capable of a minimum of four talking 
paths. These talk paths shall be accessed by a single station 
button and an available link automatically provided. 

Power FaiIure : Shall be provided on a station-per-Iine 
basis. In the event of system failure, each individual 
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2.3.4. 


2.3.5. 


2.3.6. 


2.3.7. 


business lines, OPX and tie lines shall be directly connected 
to predesignated telephone instruments. Such instruments shall 
be capable of receiving or placing external calls. 

Off-Premise Extension : It shall be possible for the system 
to extend intercom station lines to remote off—premise 
locations. 

Attendant Console : A single attendant console equipped with 
busy lamp field and line termination buttons sufficient to 
answer a I I trunks shalI be provided. 

Alternate Answer Position : In addition to the attendant 
console, it shall be possible for any station to answer 
incoming cal Is. 

Restriction : The system shalI be capable of denying long 
distance access to preprogrammed stations on an area code 
basis. 


2.3.8. 


2.3.9. 


2.3.10. 

2.3.11. 


2.3.12. 


2.3.13. 


Persona I Line Termination ; 11 shaI 1 be possibIe to terminate 

a Central Office line on a specific instrument or instruments. 
Such line need not be terminated on all instruments. 

Calling : The system shall provide that predesignated 
instruments may be equipped with speakers to allow voice 
intercom calling. In those cases an internal call terminating 
at the instrument may respond in a "hands-free" manner. 

Instruments so equipped shall be provided with a "privacy" 
button which allow the "hands-free" feature of the speaker to 
be disconnected. Also, at any time an incoming cal I arrives, a 
distinctive tone shall alert the called party to its arrival. 

^TMF SignaI Iing : The system shall be capable of accepting 
Dual Tone Multi Frequency signalling. 

Telephone Instruments : The telephone instruments shall be 
equipped with a minimum of 20 buttons. These buttons shall be 
used for both line termination and feature activation. The 
instrument features shall consist of: 

Hoj_d: Each instrument shall be equipped with a hold button. 
Such buttons shall be non-locking and capable of placing any 
line termination on the instrument In a "hold" state. 

Automatic Privacy : Upon answering any line the automatic 
privacy feature shall be invoked. This feature shall prevent 
any other telephone instrument from gaining access to that line 
while a conversation is In progress. 
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2.3.14. 

2.3.15. 

2.3.16. 

2.3.17. 

2.3.18. 

2.3.19. 

2.3.20. 

2.3.21. 

2.3.22. 

2.3.23. 

2.3.24. 

2.4.0. 


Privacy Release : Each instrument shall be equipped with a 
privacy release button which will be used to allow other 
instruments to gain access to the line thereby creating a 
conference with an external business line and one or more 
internal stations. 

Intercom : The multi-channel intercom shall terminate on a 
single button. 

Direct Line Terminations : It shall be possible to directly 
terminate business lines on station instruments. In those 
instances where the number of business lines exceed the 
instrument button quantity, dial access to the remaining lines 
shalI be permitted. 

Do-Not-Disturb : The instruments shall be equipped with a 
do-not-disturb button. This button shall disconnect the dial 
intercom path. 

Ringer-Cutoff : Each instrument shall be equipped with a 
ringer-cutoff to prevent incoming calls on business lines from 
ringing on that particular Instrument. 

Priority-Hold : When a station user activates the hold 
button, the held line appearing on that instrument shall 
provide a distinctive visual signal indicating the hold state: 

Add-On Conference : It shall be possible for any instrument 
to depress two line buttons simultaneously, thereby creating a 
conference between two internal locations and one business line 
or one Internal station and two business lines. 

LED Lamps : All lamp line signals on the telephone 
instruments shall be of LED type. 

Non-Locking Buttons : All instrument buttons used for 
activation shall be of a non-locking type. 

Standard Telephone Instruments : It shall be possible to 
uilize standard 2500 type DTMF instruments on the systems. 

Automatic Ring-Back On Held Calls : Any call placed on hold 
for a period of time exceeding 45 seconds shall cause a tone 
signal to be emanated at the instrument originally placing the 
call on hold. 

Automatic Call Distributor : An automatic call distributor 
shall be provided to serve the Customer Service Center to be 
located in the Headquarters Location. The system shall be 
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2.4.1. 

2.4.2. 


2.4.3. 

2.4.4. 


2.4.5. 


2.4.6. 


2.4.7. 


2.4.8. 

2.4.9. 

2.4.10. 


2.4.11. 


essentially non-blocking allowing for all agent positions to be 
connected In any mix of incoming or outgoing trunks or 
tie—lines with all remaining trunks being connected to answer 
recorders in queue. The ACD equipment shall Incorporate the 
following features and be equipped as detailed in Schedule A., 
item C. 

intercom: Automatic dialing between all Internal stations. 

Trunks : The agent position shall have diaT^access to 
outgoing local. Central Office Tie Line, FX and WATS trunks 
contained on the PABX. All ACD and supervisory positions shall 
be capable of being assigned the classes of service previously 
indicated in the Specification (Paragraph 2.2.9.). 

DW: The entire system shall be equipped with DTMF dialing. 

Automatic Station Release : Shall be activated with howler If 
a handset Is removed from the cradle and dialing is not 
completed within 30 seconds. This will release the line from 
the system and prevent any tie-up of common equipment. 

Abandon Call Search : The system shall be equipped with 
abandon call search capability to automatically disconnect any 
abandoned call without passing it to an agent. 

Add-(3n Conference : The ability to add a third party either 
within or external to the system shalI be provided for a I I 
cal Is. 

Station Transfer : It shall be possible for a station to 
transfer any incoming or outgoing call within the total ACD or 
between the PABX and the ACD. 

Consultation Hold : It shall be possible for a station to 
activate consultation hold on all calls. 

21^I Tone : A distinctive dial tone shall indicate to the 
^Tation user that the system features have been accessed. 

Wj^ Tolerant Power Supply : The system shall tolerate 
frequency deviations as much as 3HZ or voltage variations of 
-15^ to +10^. 

Agent Camp-On : In those cases where an agent attempts to 
transfer or complete a call to a busy agent position within the 
system, the call shall be priority queued against that specific 
station and automatically rung and connected upon completion of 
the call in progress. 
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2.4.12. 


2.4.13. 


2.4.14. 


2.4.15. 


2.4.16. 


2.4.17. 


2.4.18. 


2.4.19. 


2.4.20. 


Origin Indication : As indicated in Schedule A, the system 
shall be equipped with origin indication indicating to the 
agent the trunk group over which the call is received. It 
shall be possible for the agent to request a repeat of the 
origin indication. The origin indication shall not be heard by 
the calling party. 

Agent Request for Assistance : The agent instrument shall be 
equipped with the ability to signal the appropriate supervisory 
position for assistance or of an existing emergency. 

Delay Announcement ; The system shall be equipped with the 
quantity of first answer announcements indicated in Schedule A. 
Each of these announcements shall be changeable from the 
respected split supervisor’s position. A single common second 
announcement shall be provided for the system. 

System Operation : It shall be possible to activate any 
individual incoming trunk split while the remainder of the 
trunk groups remain in a night service mode. 

Service Observing : It shall be possible for any supervisory 
location to service observe any agent position within their 
area of responsibility. Such service observing shall be silent 
so that both the agent and caller will not be aware such 
observing is taking place. 

Dynamic Reconfiguration ; It shall be possible to reconfigue 
the call routing so as to allow interflow between ACD agent 
groups from master supervisory consoles. It shall be possible 
for an agent split to be located off premise. 

Queueing : Queueing shall operate on a First-1n-First-Out 
basis. It shall be possible for the supervisor to provide 
priority to specific trunk groups. The incoming calling 
sequence shalI be as follows: 

Three Rings 

20-Second First Announcement 
30-Second Delay 
10-Second Second Announcement 
Continued Queue or Interflow 

Calls routed to the second announcement shall maintain their 
spot in queue until answered. 

Night Recording : An individual night recording Indicating 
operating hours shall be provided for each agent group. 

Agent Position : AM agent positions shall be equipped with 
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sufficient control keys (i.e. available, release, emergency 
assistance, etc.) to perform their operation. Dial access 
codes to perform these functions shall not be acceptable. 

2.4.21. Supervisory Positions : Shall be identical to agent positions 
except that it shall be possible to perform service observing 
of agents assigned to their responsibility. Service observing 
ability shall be controlled by software from the master control 
console. The console shall have indication of the "status" of 
each agent position under their control. The supervisory 
console shall have the ability to signal any agent position 
under their control. Such signal shall be inaudible to the 
outside caller. The agent will be able to hold the outside 
caller and connect to the signaling supervisor. 

A supervisory position shall be equipped with a CRT and 
printer. The CRT shall show constant status as to positions, 
lines available, calls queued, etc. Cumulative Force 
Administrative Data shall be printed upon command issued by the 
CRT or at preprogrammed intervals. It shall also be possible 
from this supervisory console to reconfigure routing, queue 
thresholds, agent splits and announcements. 

2.4.22. Force Administrative Data : Sample copies together with 
description and explanation of their derivation shall be 
submitted with the bid. At minimum, the system shall be 
capable of displaying and printing the following reports on 
command or a programmed basis: 

Trunk Group Activity 
Agent Group Activity 
Agent Activity 

Reports shall be capable of being printed hourly, daily, weekly 
and monthly. The printing of any of the reports shall not 
inhibit the data being stored for the following reports (i.e. 
the printing of hourly reports shall not affect data stored for 
daily reports, etc.). 

2.4.23. Circuit Assurance : It shall be possible for the Master 
Supervisor console to individually select and test every trunk 
and tie-line circuit. 

2.5.0. Call Sequencer : An automatic call sequencer shall be 

provided to serve the customer service area. The system shall 
be equipped at installation to service 10 Incoming Central 
Office lines and 9 multi-button instruments. It shall expand 
to a maximum of 20 lines and 20 instruments. The Call 
Sequencer shall incorporate the following features: 
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2.5.1. Message Tapes : A single tape answer message shall be 
provided. Such message shall be customer programmable and 
variable in length from 20 seconds to three minutes. Four 
spare tapes shall be provided. Tape length shall be selected 
by customer at later date. 

2.5.2. System Answering : The Sequencer shall be programmable to 
allow a variable time before answering with the recorded 
message. This variable time shall range from zero to 30 
seconds and be customer settable. Prior to Sequencer answering 
with recording, the Indication of incoming call shall appear on 
the answer position. Such call can be answered by the agent 
thereby preventing the sequencer recording from answering. 

2.5.3. Answer Modes : The Sequencer shall be capable of both a day 
and night answer mode. In the day mode, the answer sequence 
shalI be as follows: 

a. Incoming call Is received at the Sequencer and a Lamp 
appearance shall Indicate ringing condition on each 
agent telephone instrument. 

b. If the call is not answered by an agent within the 
customer variable answer timing parameter, the 
Sequencer shall answer with the announcement recording. 

Such announcement recording shall start at the 
beginning of the recording. More than one incoming 
line can be connected to the answer recording 
simultaneously if call volume dictates. 

c. Waiting calls shall be indicated on the agent telephone 
Instruments in a clear, non-confusing manner. Should 
an agent answer a call connected to the answer 
recorder, the connection to the answer recorder shalI 
be immediately disconnected. 

d. After hearing the entire announcement, waiting calls 
shall be placed in queue. That call waiting, or having 
been in queue, the longest shall be clearly indicated 
on the agent answer position. 

e. In the night, or announcement mode, an incoming call 
will be immediately connected to an answer recorder. 

In this instance, a "barge-in" capability is considered 
advantageous. In the announcement mode, an Incoming 
call shall automatically be disconnected after hearing 
the complete announcement twice. 

Cal I Transfer : It shall be possible to transfer a call both 
within the customer service group and throughout the City 


2.5.4. 
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2.5.5. 


2.5.6. 


2.5.7. 


2.5.8. 


3.0.0. 


3.1.1. 


Centrex system. 

Abandon Call Search : The Sequencer shall be equipped with 
abandon call search capability to automatically disconnect any 
abandoned call from both the Sequencer and agent positions. 

Service Observing : It shall be possible for the supervisory 
position to observe any agent position. Such observation shall 
be silent so that both the agent and caller will not be aware 
this is taking place. 

Force Administrative Data ; At minimum, the system shall be 
capable of displaying and/or printing (printer shall be a part 
of this contract) the following reports on command or a 
programmed basis: 

a. Trunk Group Activity including quantity of Incoming 
calls, connect CCS and quantity of abandoned calls 
within "T" seconds. 

b. Agent Group Activity Including number of calls 
answered, number of calls placed, CCS connect time 
separately indicated for incoming and outgoing calls, 
average speed of answer. 

c. Individual Agent Activity. The same information 
relative to quantity of Incoming and outgoing calls, 
connect time, hold time, etc. shall be available for 
the agent position. 

d. Reports shall be capable of being printed hourly and 
daily. The printing of any reports shall not inhibit 
the data being stored for following reports (I.e., the 
printing of hourly reports shall not affect data stored 
for daily reports). Sample copies of all reports 
together with their description and explanation of 
their derivation shall be submitted with the bid. 

« 

Headsets : Each telephone Instrument shall be provided with a 
jack to allow connection of a light weight headset/microphone 
combination. Both headset microphone and handset shall be 
provided with each Instrument. 

Telephone Instruments : In general, the telephone Instruments 
shall be of a 2500 type as manufactured by Comdial, ITT, 
Northern Telecom or Western Electric. The telephone shall be 
equipped as follows: 

Co I or : Color shall be selected at a later date. 
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3.1.2. 

3.1.3. 


3.1.4. 


3.1.5. 


3.1.6. 


3.1.7. 


3.1.8. 


3.1.9. 


3.1.10. 


3.1.11. 


4.0.0. 


4.1.0. 


DTMF : All sets shall be equipped with Dual Tone 
Multi-Frequency (Touchtone) dialing. 

Dial Pictation : Access shall be provided for dial dictation. 
Dictation links and machines are not part of this quotation. 
However, all telephones shall be equipped with polarity guards 
so as to allow dial dictation. 

Feature Access Button ; Each Instrument shall be equipped 
with a separate button which will simulate the switchhook flash 
necessary to activate station features. 

ModuIar : instruments shall be installed and equipped with 
modular jacks on both line or mounting cord and the handset 
cord. 

Key Service Units : Shall be enclosed in cabinets and sized 
as appropriate for the respective installation. 

Line IIIuminations : All lines terminating on key telephone 
sets shall be equipped to flash at 60 ipm when ringing, 120 ipm 
on hold and burn solid when in use. LED lamps will be 
preferred. 

Speakerphones : Shall be SP4 type. 

Line Status Indicator : Line Status Indicators shall be 
equipped with lamp quantities as indicated in Schedule A. 

Lamps shall be LED type. They shall glow steady to indicate a 
line in use and flash with ringing current to indicate a 
ringing Iine. 

Operating Instructions : The vendor shall provide with each 
telephone instrument an instruction booklet indicating 
system/feature operation and each instrument shall be equipped 
with a template indicating feature operation. Spare quantities 
equaling 20^ of the total shall be provided. 

Miscellaneous Equipment : Shall be as itemized in the 
attached Schedule. 

Alternates : The following alternates shall be quoted as 
separate prices: 

Central Station Message Detail Recorder : The telephone 
system shall be equipped with an SMDR output and a tape 

capturing device suitable of holding a maximum of _ cal I 

records. It shall be possible to selectively capture long 
distance and/or local calling. This shall include the cost of 
any program necessary to process these tapes. Sample reports 
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4.2.0. 

4.3.0. 


4.4.0. 


5.0.0. 


shall be included with the bid. 

Battery Power : Contractor shall provide a 4-hour battery 
supply for the Headquarters PABX. 

Redundant Processor : The PABX systems shall be equipped with 
a redundant central processing unit capable of driving the 
entire system. When in a standby mode, the processor shall 
monitor the status of the operating processor and automatically 
take-over in the event of operating processor failure. Every 
24-hours the processor in standby mode shall take control of 
the system and the alternate unit will assume the standby role. 

Customer Administration Console : A terminal shall be 
provided to allow the Telephone Administrator to secure the 
following traffic information either on a visual or printed 
basis on each discrete trunk group: 

1. Number of calls in study period, 

2. Quantity of minutes, seconds, CCS or Erlangs in the study 
period, 

3. Number of times individual features are activated In the 
study period. 

Such Information shall be available on demand or on a 
pre-programmed automatic cycle basis. In addition, this 
terminal shall allow the Telephone Administrator to make 
changes in the telephone line operating parameters such as: 

Class of Service change. 

Hunt route change. 

Station number. 

Feature avallabiIIty. 

It shall be possible to make these changes or collect this data 
from the switch site or remotely. 

InstaI I ation : AI 1 instalI at I on shalI be performed in a neat 
and workmanlike manner in accordance with all applicable 
building codes and according to standard utility practices by 
tradesmen belonging to a union suitable to work on this 
project. 





Page 63 


5.1.1. All cabling in buildings shall be new and concealed in existing 
conduit, existing raceways, false ceilings (all cable in plenum 
air return ceilings shail be approved by Underwriters 
Laboratories as having adequate fire resistance and low smoke 
producing characteristics such as Teflon or CLX) or similar 
areas unless otherwise agreed to In writing by the owner and be 
in accordance with applicable building codes and of a type 
suitable for its application. 

5.1.2. All feeder cable to key service units and distribution 
terminals shall have a minimum of 50^ spare cable. 

5.1.3. AM station wiring shall be a minimum of four pair. 

5.1.4. All terminal strips shall be mounted in enclosed housings and 
be clearly labeled. 

5.1.5. Bidders are expected to examine the specifications and 
Installation sites. Failure to do so wiI I be at the bidder’s 
risk. 

5.1.6. Two complete sets of "as installed" drawings indicating cable 
routes and MDF/IDF terminations, current technical manuals and 
spare parts lists will be supplied with the installation. 

5.1.7. It shall be the responsibility of the successful contractor to 
assure that adequate volume levels are provided for all 
off-premise extensions and tie lines. 

6.1.0. Traininq : Successful contractor shall provide station user 

training to all offices using the main telephone system and 
printed operating instructions with all telephone instruments. 
Instructions shall be a combination of visual media and 
hands-on demonstration, done in groups of twenty on schedule 
and at a location acceptable to ABC Company. A copy of the 
media program shall remain the property of ABC Company. 

A minimum of 16 hours of separate training shall be done with 
the console operators. 

At the morning of the first business day following system 
cutover, a minimum of three installation/repair personnel and 
six trainers shall be available on site during business hours 
and remain available until released by the Purchaser’s 
Representative. 

7.1.0. Acceptance Procedure : As part of the acceptance procedure 

contractor will provide hourly traffic studies indicating CCS 
load and Peg Count by trunk and tie-line group for the first 





four hours on the first business day following cutover and 
hourly for one week commencing one week after cutover. Samp I 
of such reports together with explanation shall be submitted 
with bid. 
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Schedule A 

A. ABC Company Headquarters 





Equipped 

Wi red 

Maximum 

Trunks: Direct In 

Dial 


37 

43 

64 

Outgo!ng: 

Loca 1 

37 

43 

64 

; 

WATS 

10 

12 

16 

Tie Lines 



18 

22 

31 

Station Lines 



400 

450 

716 

Attendant Consoles 



1 

1 

2 

Station Equipment: 

Single 

Line Instruments 


303 



6-Button 1nstruments 


48 



10-Button 1nstruments/w 1 

ndicators 

9 



20-Button 1nstruments/w 1 

ndicators 

2 



Line II 

lumination Relays 





8-Lamp 

Line Status Indicator 

10 



16-Lamp 

Line Status Indicator 

16 



32-Lamp 

Line Status Indicator 

4 



Vo 1ume 

Amp 1ifying Handset 

8 



Panel Telephone 


1 



Princess Telephone 


1 



Speakerphone 


22 

ABC Company - Sales Office 

Equipped 

Wired 

Maximum 

Business Lines: 






:Loca1 



11 

13 

17 

:Off Premise Extensions 

2 

3 

4 

Station Lines 



27 

31 

48 

Attendant Console 



1 

1 

1 

Station Equipment: 

Single 

Line Instrument 


17 



6-Button 1nstrument 


10 



Line II 

lumination 


11 


Automatic Call Distributor 

Equipped 

Wired 

Maximum 

Trunks 

60 

75 

106 

Answer Announcement 

2 

3 

4 

2nd Answer Announcement 

1 

1 

1 

Origin Announcement 

16 

20 

20 

Agent Position 

13 

21 

36 

Supervisory Positions 

1 

2 

3 

Agent SplIts 

2 

3 

3 
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Supplier’s Questionnaire 

In order to assist in evaluating supplier’s response, please complete 
the following questions. Use as much detail as possible and feel free to 
add any information which is deemed helpful in the evaluation. 

1. Who is the manufacturer, and what is the model number of: 

a. Telephone Switch 

b. Key Telephone System 

c. Telephone Instruments 

d. Station Message Detail Recorder 

2. What is the quantity of memory equipped in the system? Used in the 
system? Maximum in the system? 

3. What is the manufacturer’s estimate of Processor Occupancy at the 
equipped size? Wired size when equipped? Maximum size when equipped? 

4. What can be considered the MTBF for major system failures? For set 
failures? 

5. Can technically compatible, non-supplier equipment be added to the 
system if it is leased? Purchased? 

6. What will be the completion date of installation? State as calendar 
days after receipt of order. 

7. Include a drawing indicating floor space requirement for the main 
telephone system Including floor loads, temperature requirement, power 
requirements, power consumption and environmental requirements. 

8. What is the response time for service calls on major failures? 

9. Where will service be dispatched from? What is the quantity of 
factory trained technicians available? What is the number of system 
station lines being serviced? Indicate for each switch location. 

10. Where will service and spare parts be stocked? 

11. During what hours is service available? 

12. What is the cost of a service call? 

13. How will on-going training be handled? 

14. Will software changes necessary to change station features be made at 
no charge? For how long? 
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15. For what period after installation are unit prices guaranteed? 
Explain any long term escalator clauses. 
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Price Quotation 


Base Price (Section 

1.1.0. “ 6.0.0. 

) 



System A 

Headquarters 

Equipment 

$ 

$ 

$ 


1nstal1 at ion 


$ 

$ 


Total 

$ 

$ 

$ 

System B 

Sales Office 

Equipment 

$ 

$ 

$ 


1nstal1 at ion 





Tota 1 

$ 

$ 

$ 

Alternates: 

Centrai SMDR 

(4.1.0.) 

Equipment 

$ 

$ 

$ 


1nsta11 at ion 





Tota 1 

$ 

$ 

$ 

Battery Power 

(4.2.0.) 

Equipment 

$ 

$ 

$ 


1nstal1 at ion 





Total 

$ 

$ 

$ 

Redundant Processor 

(4.3.0.) 

Equipment 

$ 

$ 

$ 


1nstallation 





Total 

$ 

$ 

$ 

Customer Administrative Console 

(4.4.0.) Equipment 

$ 

$ 

$ 


1nsta1lation 





Total 

$ 

$ 

$ 
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Before Afer 

Unit InstaI led Price : (to add or delete) InstaI I at ion InstalI at ion 

1. Standard Touchtone Telephone 

2. 6-Button Telephone 

3. 10-Button Telephone 

4. 20-Button Telephone 

5. Line Illumination Card 

6. Speakerphone 

7. 13-Line Key Service unit 

8. 26-Line Key Service unit 

9. Trunk Card 

(a) PBX System per_Trunks 

(b) Key Telephone System 

per_ Business Lines 

10. Station Line Card 

(a) PABX Line Card per_ Lines 

(b) Key Telephone System Line Card 

per _ L i nes 

11. 6-inch Loud Bells 

12. 8-Lamp LSI 

13. 16-Lamp LSI 

14. 32-Lamp LSI 

15. ACD Agent Position 

16. ACD Supervisor’s Console 

17. Headset 
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A normal bid cycle from the time the RFP is delivered to potential 
vendors and their responses are received is 30 days. If the system Is of 
any size (over 200 stations) or complexity it is suggested that a bidders 
meeting be scheduled midway during the bidding cycle (specification Section 
1.1.1.). At that time all bidders, after reviewing the specifications, can 
ask any questions which they may have and they then will receive the same 
answers. The result of that meeting, if necessary, can then be distributed 
as an addendum. Also, during this process the vendors’ installation 
personnel will undoubtedly want to perform a "walk through" to determine 
the cable installation price to be quoted. That can be performed, or 
scheduled during the bidders’ meeting. Finally, while the bidding period 
is scheduled for 30 days, in planning the project schedule, it is best if 
the possibility of extending the due date for several weeks is built into 
the project schedule. Then if a vendor requests an extension, the due date 
can be extended without unduly pressuring the overall project schedule. 




Chapter Five 


Analysis of the Response 

After the RFP responses are returned by the potential vendors, they should 
be ranked according to price. This is done partly out of curiosity and 
partly to allow the elimination of any vendors who are outrageously 
expensive or obviously do not meet the specifications. It is not unusual 
for either of these events to occur. Then the evaluation of lowest-cost 
proposal should be performed. Each proposal that apparently meets the 
specification and appears viable must be carefully reviewed. It is not 
unusual during this review to find that some areas of the response fall 
short of the specified requirements. If this response does not meet all 
the system and service needs of the business, it should be discarded. (A 
management decision can be made to allow the unresponsive vendors to 
correct their proposals.) This process continues until all proposals 
meeting all the predetermined needs are established. At this point it is 
necessary for cost comparisons to be prepared for all of the proposals 
including the present system. 

Even though it may be necessary to replace the present system because of 
growth or for other reasons, this comparison is necessary simply to 
indicate to management the operating budget effect of a system change. In 
the face of moving to a new location where present system comparison would 
not necessarily be applicable, the present system is still projected for 
budgetary reasons. These projected operating cost comparisons are designed 
to make the telecommunication manager a financial analyst. (It is 
difficult enough to be a communication manager today.) Rather, it is the 
intent of these projections to portray, to the best of the manager’s 
ability, all costs associated with ownership of each system. 

If the support of top management is to be secured for the "single 
instrument" concept, the author has found it valuable to be able to portray 
actual cost differentials between this "single line" and duplication of 
present system concept. Therefore, two instrument configurations are used 
in the RFP. The first uses station apparatus that takes advantage of the 
system features and uses a high degree of standard, or single-line 
telephones. The second duplicates the key equipment as it exists today. 
When the cost difference is seen, support is usually forthcoming. 

One of the driving forces in the system selection process is the perception 
of the reduction in long term operating cost. The implications of the 
words "long term" is that there is some ability to predict the location 
life, and system growth. Obviously, any system to be installed must reside 
in its installation location for some period of time. In fact, the common 
method of viewing the system’s life today is that it is expected to have no 
more than a seven year system life. This is because in 1981 the FCC 
allowed operating telephone companies to begin to use a 6.6 year life for 
Customer Premise Equipment. For conservative cash flow projection, it 
would be best to view the system as having a zero residual value at the 




Page 72 


conclusion of that time frame. 

The telephone system can actually be divided into three separate 
components. The first, the telephone switching system, will have little 
residual or trade-in value. In the author’s experience any trade-in value 
on the existing switching system can be considered a "windfall" profit. 

From the point of telephone instruments, if these are generic and can be 
used with the new switching system, their reuse will simply reduce the 
overall system acquisition cost. In that instance, only the switching 
system and its installation would be purchased. At that level the 
anticipated purchase cost per line could be lowered to approximately $600. 
However, in deciding to utilize the existing telephone instruments because 
they are generic it must be remembered that these will normally be the 
electro-mechanical 1A2 equipment. Therefore, they will be considerably 
more labor intensive, in terms of both move and change cost and mechanical 
breakdowns, than will the newer electronic instrument. However, the 
electronic instrument will generally be proprietary to the particular 
telephone system installed. If these type of instruments are presently in 
use, unless one is prepared to treat the existing vendor as a sole source 
in the replacement acquisition those instruments would adopt the same life 
as the switching equipment, or 6.6 years. In either instance, if the 
instrumentality is to be replaced one can expect little actual trade in. 

The cost of labor to remove and refurbish these units is generally higher 
than the cost of purchasing new equipment. 

The third part of the system, that of cable distribution, is the only area 
that has any potential future value. Properly designed, using the 
previously mentioned 4-wire distribution this cable could be reused with a 
new installation. Therefore, in projecting any potential system operating 
cost the manager, as a discretionary choice, could indicate a longer 
depreciable life for this portion of the acquisition. That would have the 
effect of reducing the perceived operating cost. 

While perceived savings are usually the main reason for investigating the 

purchase of a telephone system, by this time it is literally possible to 

prove anything in the Cash Flow environment. This is not intended to make 

a communication manager a financial analyst. However, it is the duty of 

the communication manager to accurately portray the perceived operating 
cost of the telephone sytem, including rate increases to the best of their 
ability. At the conclusion of that portrayal this projection should then 
be given to the organization’s financial officers for review, discussion 
and ultimate support. An agreement between the two organizations, the 
Telecommunications Department and the Financial Department, as to the value 
of the investment to the organization is necessary prior to making final 
presentation to top management. 

Any projected cash flow can be viewed in a multitude of ways. The attached* 
schedules indicate many of these together with the relative affect of 
selecting one method over another. Each of the Cash Flows anticipate that 
the Investment Tax Credit will be received by the purchaser. In order to 


* See page 75A 
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receive this tax credit a minimum of a five-year system life must be 
chosen. Otherwise, the 10^ investment tax is reduced by 2 % for every 
year's reduction in system life. All systems in the projection are 
compared to the present rented telephone system. This is consistent with 
the previously mentioned establishment of a comparative base. Also, only 
one system operating cost under the various scenarios is included. This 
same comparison would be done for every system that is considered a viable 
aIternative. 

The incorporated Cash Flow Projections illustrate the Present system and 
the three possible ways of acquiring the new system. The first of these, 
obviously. Is simply a system cash purchase. The second method of 
acquiring the system would be utilizing a time-payment plan of some kind. 
This is normally referred to as a "lease/purchase" or ’’Conditional Sales 
Contract.” In this type plan at the conclusion of the monthly payment 
period, title to the system is passed to the buyer. This is generally for 
the nominal payment of $1. The final method of securing the system is as 
an "Operating Lease.” In this case at the conclusion of the monthly 
payments the system purchaser has an option of returning equipment to the 
leasing company or purchasing it for "fair market value.” That is 
generally thought to be 10^ of the original purchase price. 

In today's environment, there are several advantages to the Operating Lease 
which must be considered: 

1. With the perceived seven-year life the residual value 
"risk” is placed upon the leasing company rather than on 
the purchaser. 

2. Under the terms of Rule 13 as prescribed by the Financial 
Accounting Standards Board, an operating lease does not 
appear on the organization's balance sheet as an 
obligation. This has some attraction to the organization's 
financial officer from the perspective of financial 
statement preparation. 

If this approach is taken the potential of purchasing the actual cable and 
its Installation while leasing the remainder of the system should be 
considered. This would allow the reuse of that cable with a future 
instal1 at ion. 

The first method of projecting the Cash Flow is to simply illustrate the 
total expenditure during the anticipated seven-year life. In doing that, 
all potential costs of service are illustrated. This includes, in this 
instance, applicable Telephone Utility charges even though those are 
consistent with all systems. The reason for the incorporation of these 
items is to provide management with some relative association of the total 
telecommunication expenditure and/or responsibility on the part of the 
telecommunication department. It should also be mentioned that those 
differentials and operating costs created by features on the various 
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systems are not illustrated at this time. Increasingly it is expected, as 
time passes, that these will be incorporated into Cash Flow Projections. 

At that time, the relative breakeven point on the systems will undoubtedly 
be reduced. That is because this additional savings is viewed by 
management as "soft" savings. Therefore, a degree of skepticism is 
exercised when viewing those "soft" dollars. 

The initial portrayal, that of the simple outflow of dollars, is totaled 
for each year and a cumulative expenditure prepared. This exercise should 
be completed even if the conditional sales contract or operating lease will 

be used. The reason for that is it establishes the breakeven point for a 

system change. For example, in this illustration the cash acquisition, 
when compared to the Present System, indicates that the breakeven will 

occur in year four. This fact is important to know because it is one 

measure of the relative risk of the change. In other words, if all 
planning goes awry it is a good idea to know that, while the anticipated 
savings and/or return expected is not to be achieved, at least no loss will 
occur after the installation has been in place for four years. The same 
gross expenditure is also portrayed for the Lease/Purchase (Conditional 
Sales) Contract and the Operating Lease. 

The second method of portraying the operating cost is to consider the 
effect after tax considerations are included. In this case both the 
Investment Cash Credit and the Internal Revenue Service prescribed 
five-year depreciation in the first year, 22 % in the second year, 21^ 

in the third year, 21$ in the fourth year and 21$ in the fifth year) is 
used. For calculation purposes, a tax rate of 50$ is used. 

The final method is to view the system under Net Present Value conditions. 
This NPV attempts to recognize the fact that a dollar spent, or saved, in 
the future is worth less than that spent, or saved, today. In the 
illustration, this is done on an after tax basis. In this instance an 11$ 
Net Present Value factor is used. Comparing each of those potential 
systems under the various scenarios, the following projected operating 
costs for the seven-year period are illustrated: 


Present System 
Proposed System: 
Cash Purchase 
Lease/Purchase 
Operating Lease 


Before 

Taxes 

$1,985,253 

1,154,210 

1,301,123 

1,261,662 


After 

Tax 

$992,627 

700,203 

979,642 

606,517 


After 

Tax/NPV 

$646,599 

628,714 

577,894 

392,651 


One method of viewing this investment is on an Average Annual Return on 
Average Investment. The Average Annual Return is the difference in the 
seven-year operating cost for the two systems divided by seven. This would 
give the average return, or savings, each year. The average investment is 
then determined by dividing the initial Investment in the system by two. 
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Assuming a straight line depreciation rate, this will provide the Average 
Investment. The average annual return Is then calculated by dividing the 
average annual savings by the average investment. That calculation is: 

A = Purchase Price 
B = Present System seven-year cost 
C = New System Operating Cost 

((B - C) / 7) / (A/2) = Average Return on Average Investment 

In this particular illustration, the Average Annual Return on Average 
Investment under the various scenarios can be determined to be: 



Before 

After 

After 


Tax 

Tax 

Tax/NPV 

Cash Purchase 

41.99^ 

14.7755 

00.90^ 

Lease/Purchase 

34.57^ 

00.65^ 

03.48^ 

Operating lease 

56 . 56 % 

19.51^ 

12.83^ 


From the communication manager perspective, the desired return on the Cash 
Purchase basis should exceed 25^ In order to justify the relative 
acquisition risk. This same Return comparison can be used to measure 
various systems projected in the Cash Flows to each other. As previously 
mentioned, this projection only Illustrates one system. Typically, all 
systems capable of meeting the specifications would be illustrated in a 
Iike manner. 

Obviously, with this range of Rate of Return, it is possible to prove, or 
justify virtually any action that Is desired. It should not be the 
province of the communication manager to make the management and/or 
financial decision as to the wisdom of the organization's commitment of 
capital to the system acquisition or to the method of that acquisition. 
Rather, it should be the position of the communication professional to 
understand the implication of before, and after, tax considerations with or 
without net present value for the acquisition of the various system 
alternatives. With that basic understanding in mind, and the ability to 
project the potential rate case impact on the system, these numbers should 
be provided to the organization's financial officers for the decision as to 
the willingness of the organization to commit capital to this purchase and 
to determine the actual method of acquisition. It remains the duty of the 
communication professional to select the system that will meet the needs of 
the organization. The method of financing the acquisition of the system is 
a financial decision. However, this does not remove the responsibility for 
projecting all operating costs associated with the system. 

Projected operating cost is only one ingredient of the overall system 
selection factor. It is advantageous to prepare a vendor comparison 
schedule which incorporates all of those items considered important in both 
the selection process and to achieve the desired long term, trouble free 
operation. 




ABC COMPANY 
TELEPHONE SYSTEM 
PROJECTED OPERATING COST 


SYSTEM CASH PURCHASE 


YEAR ZERO 

ONE 

TWO 

THREE 

FOUR 

FIVE 

SIX 

SEVEN 

TOTAL 

CASH OUTFLOW 









PRESENT RENTED SYSTEM: 









Centrex 

$166,997 

$166,997 

$166,997 

$198,893 

$210,827 

$223,477 

$236,885 

$1,371,073 

FCC Access Charge 

19,704 

19,704 

19,704 

39,360 

39,360 

39,360 

39,360 

216,552 

1ntra-State Access Charge 

1,776 

1,776 

1,776 

1,776 

1,776 

1,776 

1,776 

12,432 

Station Equipment 

31,994 

35,193 

38,713 

42,584 

46,842 

51,527 

56,679 

303,532 

State Tax 

9,458 

9,595 

9,746 

12,124 

12,819 

13,562 

14,359 

81,664 

TOTAL $0 

$229,929 

$233,266 

$236,936 

$294,737 

$311,624 

$329,702 

$349,059 

$1 ,985,253 

CUMULATIVE TOTAL 

$229,929 

$463,195 

$700,131 

$994,868 

$1,306,492 

$1,636,194 

$1,985,253 


AFTER TAX EXPENSE 









Tax Rate at 50 % 

$114,965 

$116,633 

$118,468 

$147,369 

$155,812 

$164,851 

$174,530 

$992,627 

NET COST 

$114,965 

$116,633 

$118,468 

$147,369 

$155,812 

$164,851 

$174,530 

$992,627 

CUMULATIVE NET COST 


$231,597 

$350,065 

$497,434 

$653,246 

$818,097 

$992,627 


AFTER TAX NET PRESENT VALUE @11^ 









NPV Multiplier 

.900901 

.811622 

.731191 

.658731 

.593451 

.534641 

.481658 


Net Present Value 

$103,572 

$94,662 

$86,623 

$97,076 

$92,467 

$88,136 

$84,064 

$646,599 

CUMULATIVE NET PRESENT VALUE 


$198,234 

$284,856 

$381,933 

$474,399 

$562,535 

$646,599 
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YEAR 

ZERO 

ONE 

TWO 

THREE 

FOUR 

FIVE 

SIX 

SEVEN 

TOTAL 

CASH OUTFLOW 










SYSTEM CASH PURCHASE: 










Telephone Co. Service 

$5,920 

$17,302 

$18,686 

$20,181 

$21,795 

$23,539 

$25,422 

$27,455 

$160,298 

FCC Access Charge 


6,912 

6,912 

6,912 

9,216 

9,216 

9,216 

9,216 

57,600 

Intra-State Access Chg. 


4,032 

4,032 

4,032 

4,032 

4,032 

4,032 

4,032 

28,224 

State Tax 


1,212 

1 ,271 

1 ,335 

1,503 

1,578 

1 ,659 

1 ,746 

10,305 

Purchase Price 

565,470 








565,470 

Sales Tax 

28,274 








28,274 

1nsurance 


565 

565 

565 

565 

565 

565 

565 

3,958 

Maintenance 



16,381 

18,019 

19,821 

21,803 

23,983 

26,382 

126,389 

Cost of Money @ 11^ 


65,963 

51,229 

36,468 

20,032 




173,692 

TOTAL 

$599,663 

$95,986 

$99,076 

$87,513 

$76,965 

$60,733 

$64,878 

$69,397 

$1,154,210 

CUMULATIVE TOTAL 


$695,649 

$794,725 

$882,238 

$959,203 

$1,019,936 

$1,084,813 

$1,154,210 


AFTER TAX EXPENSE 










Depreciat ion 


-$84,821 

-$124,403 

-$118,749 

-$118,749 

-$118,749 



-$565,470 

Investment Tax Credit 


-56,547 







-56,547 

COST 

$599,663 

-$45,382 

-$25,327 

-$31,236 

-$41,784 

-$58,015 

$64,878 

$69,397 

$532,193 

Tax Rate at 50 % 


22,691 

12,663 

15,618 

20,892 

29,008 

32,439 

34,698 

$168,009 

NET COST 

$599,663 

-$22,691 

-$12,664 

-$15,618 

-$20,892 

-$29,007 

$97,316 

$104,095 

$700,203 

CUMULATIVE NET COST 


$576,972 

$564,308 

$548,690 

$527,798 

$498,791 

$596,107 

$700,203 


AFTER TAX NET PRESENT VALUE % ]]% 









NPV Mu It ip 1ier 

1. 

.900901 

.811622 

.731191 

.658731 

.593451 

.534641 

.481658 


Net Present Value 

$599,663 

-$20,442 

-$10,278 

-$11,420 

-$13,762 

-$17,214 

$52,029 

$50,138 

$628,714 

CUMULATIVE NET 










PRESENT VALUE 


$579,221 

$568,943 

$557,523 

$543,761 

$526,546 

$578,575 

$628,714 
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Lease/Purchase also known as 
Conditional Sales Contract 


YEAR 

ZERO 

ONE 

TWO 

THREE 

FOUR 

FIVE 

SIX 

SEVEN 

TOTAL 

CASH OUTFLOW 










SYSTEM LEASE/PURCHASE: 










Telephone Co. Service 

$5,920 

$17,302 

$18,686 

$20,181 

$21,795 

$23,539 

$25,422 

$27,455 

$160,298 

FCC Access Charge 


6,912 

6,912 

6,912 

9,216 

9,216 

9,216 

9,216 

57,600 

Intra-State Access Chg. 


4,032 

4,032 

4,032 

4,032 

4,032 

4,032 

4,032 

28,224 

State Tax 


1,212 

1,271 

1,335 

1,503 

1,578 

1,659 

1,746 

10,305 

Purchase Price 


124,313 

124,313 

124,313 

124,313 

124,313 

124,313 

124,313 

870,191 

Sales Tax 


6216 

6216 

6216 

6216 

6216 

6216 

6216 

43,510 

1nsurance 


565 

565 

565 

565 

565 

565 

565 

3,955 

Maintenance 



16,381 

18,019 

19,821 

21,803 

23,983 

26,382 

126,389 

Cost of Money @ \\% 


651 







651 

TOTAL 

$5,920 

$161,202 

$178,375 

$181,573 

$187,461 

$191,262 

$195,406 

$199,925 

$1,301,123 

CUMULATIVE TOTAL 


$167,122 

$345,497 

$527,070 

$714,531 

$905,792 

$1,101,198 

$1,301,123 


AFTER TAX EXPENSE 










Depreciation 


-$84,821 

-$124,403 

-$118,749 

-$118,749 

-$118,749 



-$565,471 

Investment Tax Credit 


-54,547 







-54,547 

COST 

$5,920 

$21,834 

$53,972 

$62,824 

$68,712 

$72,513 

$195,406 

$199,925 

$681,105 

Tax Rate at 50 % 


22,691 

12,663 

15,618 

20,892 

29,008 

97,703 

99,963 

$298,537 

NET COST 

$5,920 

$44,525 

$66,635 

$78,442 

$89,604 

$101,521 

$293,109 

$299,888 

$979,642 

CUMULATIVE NET COST 


$50,445 

$117,080 

$195,522 

$285,126 

$386,646 

$679,755 

$979,642 


AFTER TAX NET PRESENT VALUE 

@ 1 ]% 









NPV Mu Itip1ier 

1. 

.900901 

.811622 

.731191 

.658731 

.593451 

.534641 

.481658 


Net Present Va1ue 

$5,920 

$40,113 

$54,083 

$57,356 

$59,025 

$60,247 

$156,708 

$144,443 

$577,894 

CUMULATIVE NET 










PRESENT VALUE 


$46,032 

$100,115 

$157,471 

$216,496 

$276,743 

$433,451 

$577,894 
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Operating Lease Contract 


YEAR 

ZERO 

ONE 

TWO 

THREE 

FOUR 

FIVE 

SIX 

SEVEN 

TOTAL 

CASH OUTFLOW 










SYSTEM OPERATING LEASE: 










Telephone Co. Service 

$5,920 

$17,302 

$18,686 

$20,181 

$21,795 

$23,539 

$25,422 

$27,455 

$160,298 

FCC Access Charge 


6,912 

6,912 

6,912 

9,216 

9,216 

9,216 

9,216 

57,600 

1ntra-State Access Chg. 


4,032 

4,032 

4,032 

4,032 

4,032 

4,032 

4,032 

28,224 

State Tax 


1,212 

1,271 

1,335 

1,503 

1,578 

1,659 

1,746 

10,305 

Purchase Price 


110,877 

110,877 

110,877 

110,877 

110,877 

110,877 

110,877 

776,139 

Purchase 








56,470 

56,470 

Sales Tax 


5544 

5544 

5544 

5544 

5544 

5544 

8367 

41,630 

1nsurance 


565 

565 

565 

565 

565 

565 

565 

3,955 

Maintenance 



16,381 

18,019 

19,821 

21,803 

23,983 

26,382 

126,389 

Cost of Money @ 11^ 


651 







651 

TOTAL 

$5,920 

$147,094 

$164,268 

$167,465 

$173,353 

$177,154 

$181,298 

$245,111 

$1,261,662 

CUMULATIVE TOTAL 


$153,014 

$317,282 

$484,746 

$658,100 

$835,253 

$1,016,551 

$1,261,662 


AFTER TAX EXPENSE 










Investment Tax Credit 


-54,547 







-54,547 

COST 

$5,920 

$92,547 

$164,268 

$167,465 

$173,353 

$177,154 

$181,298 

$245,111 

$1,207,115 

Tax Rate at 50$ 


-46,274 

-82,134 

-83,732 

-86,677 

-88,577 

-90,649 

-122,555 

-$600,598 

NET COST 

$5,920 

$46,274 

$82,134 

$83,732 

$86,677 

$88,577 

$90,649 

$122,555 

$606,517 

CUMULATIVE NET COST 


$52,193 

$134,327 

$218,059 

$304,736 

$393,313 

$483,962 

$606,517 


AFTER TAX NET PRESENT VALUE 

@ 11$ 









NPV Mu 11ip1ier 

1. 

.900901 

.811622 

.731191 

.658731 

.593451 

.534641 

.481658 


Net Present Value 
CUMULATIVE NET 

$5,920 

$41,688 

$66,662 

$61,224 

$57,097 

$52,566 

$48,465 

$59,030 

$392,651 

PRESENT VALUE 


$47,607 

$114,269 

$175,493 

$232,590 

$285,156 

$333,621 

$392,651 
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Typically that evaluation process would include evaluation of four major 
points: 

1. Consideration of the manufacturer; their stability, 
willingness and ability to accept the responsibility for 
long-term equipment support. 

2. The actual equipment itself in terms of its ability to both 
meet the specifications and the operational requirements of 
the organization. 

3. The local support capability in terms of both long-term 
service capability and the acceptance of the responsibility 
for the success of the system’s installation. 

4. The actual equipment cost itself. 

In preparing such an analysis any desired point scale that reflects the 
relative value of each item can be established. The following illustration 
utilizes a 100 point scale for a particular system and set of 
circumstances. 

The determination of the relative point values is best done in conjunction 
with the specification preparation. In that way, it is possible to assure 
that this grading method is not influenced by vendor response. While any 
point scale can be used, the incorporated illustration uses a 100 point 
measure. To discuss each of the respective areas and some of the 
considerations: in the manufacturer analysis, the stability of the 

manufacturer must be considered. In doing this, it is well to remember 
that size alone does not guarantee stability. For example, during the past 
several years several large, well financed organizations, have decided it 
is not in their best interest to continue in the telephone system business 
and have, therefore, withdrawn from the market. This obviously leaves an 
"orphan” system in some degree of danger relative to the long term ability 
to secure service and expansion parts. 

User responsiveness can generally be established by talking with existing 
users of that system. It reflects the manufacturer’s willingness to work 
with the user to make specific hardware or software modifications to meet 
particular or unusual requirements. Market penetration is also some 
measure of stability. Simply, the more systems the vendor has successfully 
sold, the more likely they are to remain in the telephone business. 

Finally, the willingness of the manufacturer to provide training to the end 
user’s service personnel is only of importance should the end user decide 
to perform "in-house" maintenance with their own staff. This is a 
separate, long-term management decision which must be faced. 

Turning to the specific equlment involved, every system has a projected 
life cycle. There is relative danger in being on the forefront of that 
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Vendor Comparison 

Max Pts. ABC 


Manufacturer (20 points) 

StabiIity 

User Responsiveness 
Market Penetration 
Training for Service 
Equipment (35 points) 

Product Life Cycle Position 
Traffic Capacity 
Feature Operation 
Least Cost Routing 
Traffic Information 
Reliability 

Terminal Move and change 
Integration of data/handset 
Growth 

Local Support (25 points) 
Experience Similar Systems 
Presentation 
Location 
Service Depth 
Training for User 
Service Contract 
Cost 

Total 


6 

6 

6 

5 

4 

1 

3 

3 

5 

5 

3 

3 

5 

0 

5 

4 

5 

2 

5 

5 

4 

3.7 

3.6 

4 

5 

2 

5 

3 

3 

1 

2 

3 

3 

3 

3 

3 

6 

3 

6 

4 

4 

4 

4 

3 

3 

0 

3 

2 

2 

2 

2 

2 

5 

5 

2 

5 

3 

1 

3 

3 

2 

2 

2 

2 

3 

2 

1 

3 

7 

2 

7 

7 

5 

2 

2 

5 

20 

20 

18.8 

19.2 

100 

66.7 

81.4 

88.2 


D 

6 

3 

3 

5 

5 

3.3 

5 

5 

3 

6 

4 
3 
2 

5 
2 
2 
2 
7 
5 

18.1 

91.4 
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cycle. The purpose of the comparison chart is to force a disciplined, 
comparative review of each of the points considered important to the 
success of the installation. The specific detail included in any 
evaluation will vary by project needs and the perception of the value of 
those individual needs. At the same time, to secure the system at the 
conclusion of its life cycle reduces the potential long-term system life. 
Therefore, it would be ideal to secure a system that is either in the 
middle of its life cycle or has a proven track record relative to upgrading 
capability. In the case of traffic capacity, a decision must be made. The 
specification required a specific CCS level of service. The decision must 
be made relative to whether that vendor providing the maximum CCS level 
(potentially non-blocking) should be awarded maximum points with all other 
vendors scaled down in a relative manner from that; or, as an alternative, 
should all potential vendors meeting or exceeding the specified requirement 
be awarded maximum points with those not being requirements being scaled 
down from there. Remember, when determining this load it is necessary to 
not only examine the "Equipped" capability, but also the system in light of 
its projected "Maximum "size. 

From a feature comparison point of view, this can be treated, as it is in 
the example, with a single point value provided for all features. As an 
alternative, each individual feature in the specification can be provided a 
point value and individual measures provided against those. If that is the 
case, generally a higher maximum rating than the 100 point scale would be 
used. In doing that, care must be taken that an inordinate amount of 
weight is not placed on the feature portion of the analysis. Specific 
necessary features within the system such as Least Cost Routing, the 
availability of on-site traffic Information, potential of integrating data 
at the telephone handset, ease of customer generated move and changes, etc. 
can all, if warranted, be provided specific separate points for evaluation 
purposes. Reliability incorporates such items as redundant processors, 
memory, battery backup, etc. Finally, the ability for the system to grow 
to meet the maximum projected requirements must be evaluated. As a word of 
caution, each of these points must be specifically reviewed in each viable, 
vendor’s response. This is Important because, as stated previously, the 
feature and/or capability as specified with the vendor taking no exception 
in their response does not mean that the feature will be provided. 

Turning to local support, experience Installing similar systems of a size 
and complexity equal to the one being proposed must be considered. Some 
degree of weight is placed upon the vendor’s presentation because it Is 
indicative of local interest in the project. It is also important to 
determine the actual vendor location and service dispatch point evaluate 
their ability to support the equipment. Service depth is equally 
important. This is the quantity of technicians specifically trained and 
certified by the manufacturer on the specific system. This comparison is 
done by establishing a ratio of technicians to installed base. A ratio 
lower than 750:1 Is probably at a level where the vendor is losing money 
and presents some degree of danger. A ratio much in excess of 1,000:1 
would indicate that the staff is spread too thin and presents an equal risk 
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in ability to promptly respond. Finally, the method of user training 
should be considered. The quantity of this training will directly affect 
the success of the Installation. User that are ill trained and 
uncomfortable with feature operation will not use them and find fault with 
the system. That fault will result in loss of system credibility. Once a 
system has lost credibility. It is most difficult, if not Impossible, to 
recover that credibility. In this instance, the "Train The Trainer 
program" espoused by the utilities and ATT Is considered absolutely 
unsatisfactory. It is an impossibility to expect the employer’s staff, 
after 8 to 16 hours of training, to be able to answer many of the difficult 
questions posed by the end user during the training program. 

Representatives of the manufacturer must perform this training if it is to 
be successful. 

Finally, the cost Ingredient should be incorporated into the analysis. 

This is done by awarding the maximum point count to the system projecting 
the lowest cost in the selected method of cost projection. Each of other 
vendor’s point count is reduced by an amount equal to their percentage cost 
increase of this low price. Obviously, the point scale used in the 
illustration can be termed "subjective." However, such an analysis is of 
value to the telecommunication manager for several reasons: 

1. It enforces a discipline requiring the consideration of 
every one of the points necessary for successful system 
implementation and operation. 

2. It can be later used to portray to management the fact that 
all possible items have been considered. 

With the completion of this analysis, it is then possible to prepare a 
recommendation for top management. In the preparation of that 
presentation, it Is well to keep in mind that top management is not 
intimately aware of all of the conditions presently affecting the 
telecommunication industry or of the potential vendors. Therefore, the 
presentation should begin with the state of the Industry and progress 
through all of those points considered in specification preparation through 
system recommendation. While the analysis will clearly recommend a 
specific vendor, that recommendation should not be made to management. 
Rather, a recommendation requesting their approval to begin contract 
negotiations with the perceived best vendor should be requested. If 
successful long term contract negotiations cannot be competed with that 
vendor, latitude to move to the second most viable vendor should be 
granted. This does allow some flexibility in the contract negotiation 
process. This is Important if the organization is to receive maximum 
protection of their investment. 
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The Contract Negotiation 

In today's environment, all systems are "interconnect" or purchased. Thus, 
the successful acquisition and operation of any communication system will 
be dependent upon the Individual contract covering the acquisition, 
installation and maintenance support on the equipment. 

These are generally best handled in two separate contracts. The Purchase 
Agreement details the expectations and responsibilities leading to 
installation and eventual acceptance of the system. With the acceptance, a 
much smaller, long term maintenance contract that is easier to administer 
should detail warranty, service and maintenance responsibilities. 

These contracts are not intended to be the sole selection criterion. Many 
of the points raised in the contract should have been previously covered 
during the vendor selection process. This is done through the questions 
within the Request For Proposal and carefully doing the prior homework 
necessary for system selection. 

It should be remembered that the sellers will present the buyer with their 
contracts, prepared by their attorneys, designed to protect them. The 
points raised in this Chapter are designed to protect the buyer. It is 
incumbent upon the buyer to take the necessary steps to contractually 
protect an investment of the magnitude incurred when purchasing telephone 
systems today. From these two opposite points of view comes "negotiation." 

The methods of system acquisition can vary. Perhaps the most common is the 
cash purchase. In this case, for an immediate cash expenditure the buyer 
becomes the owner of the telephone system installed on his premises. In 
this instance, the primary concerns are system installation, system cutover 
and successful Implementation. This is followed by the necessity to assure 
long term service response and support from the vendor. For that reason, 
both acquisition and long-term maintenance contracts should be written 
simultaneously. The best maintenance contract can be negotiated while the 
"carrot" of the system sale still exists. 

The second method of acquisition is the conditional sale or 
"lease/purchase" contract. In this case, monthly payments are made to the 
leasing company and title to the equipment does not pass to the system 
buyer until the final payment Is made. As before. It is necessary to 
protect the initial investment and the long-term operation or service 
capabilities of the system. Last, a pure operating lease is possible in 
which case title does not pass to the buyer at any time. 

In these instances, the same implementation and service requirements exist. 
However, in the latter two cases (lease/purchase and operating lease), it 
is necessary to protect the financing source as well as the buyer. In most 
cases, this financing source is loaning the money for the system 
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acquisition based upon the credit worthiness of the buyer. There is little 
consideration given to the service capabilities and long-term support 
capabilities of the actual vendor. Therefore, it is necessary to keep this 
telephone system, an operating asset, functioning for the expected life of 
the lease or conditional sales contract. (Because the Federal 
Communication Commission has dictated a life of 6.6 years, it has been 
suggested that any selected payment plan not exceed seven years.) It is 
necessary to protect not only the system user but also the source of 
financing from supplier failure. For example, if the system ceases to 
operate, the lessor will still look to the buyer for payment. Therefore, 
in the event of failure since payment is not expected to stop, it is 
necessary to protect both individuals. 

Recently, a number of landlords have begun to visualize a potential profit 
in the rental of telephone service to their tenants. The analysis process 
in evaluating that offer Is no different from the previously detailed 
selection process. It is also necessary to negotiate the same contractual 
protections contained in this Chapter. In addition, since quantities of 
trunks and service vendors for the "master" switching system are under the 
control of the provider, not the end user, it is necessary to also commit: 
....level of trunking (i.e., POl, etc.) 

....quality of transmission 
....method of charging for local, 
long distance and other usage 
sensitive features 

to contract. 

One of the unfortunate aspects of purchasing a system is that it is 
purchased or secured from "friends." This means that while the usual buyer 
approaches system acquisition with some trepidation, during the 
investigative process the fears are generally laid to rest and a feeling of 
confidence and trust is placed in the seller. Unfortunately, in too many 
cases this confidence can be misplaced. This is particularly true when 
viewing the seven year, expected system life necessary to justify a system 
purchase. In the deregulated environment, the only recourse to possible 
performance default rests in the courts and litigation. There Is no longer 
any Public Utility Commission or Regulatory Body to appeal to for help. 
Therefore, it is incumbent upon the buyer to take the steps necessary to 
protect the investment made in the system. 

The following contractual clauses are a result of many years experience. 
While they are not all encompassing in nature and may require modification 
to fit particular situations, if all of these points can be covered 
contractually, the buyers investment should be well protected. These 
clauses will require some changes predicated upon method of acquisition 
(i.e., cash purchase, lease/purchase or operating lease) and may be used 
either as an addendum to the seller’s usual contract (this is more 
prevalent in dealing with major companies) or used as a standard contract 
on a stand-alone basis. In either instance, it is wise to consult the 
buyer’s legal counsel before ultimate signature. 
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The following provisions outline the philosophy behind the points in the 
contract for Purchase: 

The Purchase Contract 

A. Capacity/Features 

This is the detailed definition of the system switching capacities, 
potential growth and system features. This normally can best be covered by 
incorporating as a contract addendum the manufacturer’s "General System 
Description" manual (this details system architecture and features), 
literature, the buyer’s Request For Proposal and the vendor’s proposal and 
any correspondence relative to the purchase. In appending this material, 
the dates on each item and the literature identification (i.e., XYZ 
Manufacturing Company General System Description Practice 1234--5-6, dated 
September 15, 1983, etc.) should be specifically mentioned. In appending 
this quantity of material, there is always a potential conflict between the 
various items. It should be specifically spelled out that any conflict 
arising between the various materials will be left to the discretion of the 
buyer to select which of the items in conflict shall take precedence. 

B. System Configurat ion 

The Request For Proposal normally specifies specific switching system size 
and quantities of station apparatus (i.e., "X" number of 6-button key sets, 
"X" number of line Illumination relays, etc.). Between the order and final 
delivery, there normally are changes in equipment configuration. This is 
particularly true when working with a new building where final system 
layout may not be complete. In these cases, the initial purchase and 
Request For Proposal were performed primarily to create an "apple-to-apple" 
comparison between potential vendors. In this initial phase, it is 
necessary to specifically detail the design as it is then understood. 
However, you can expect the design will change before installation. 
Therefore, unit pricing and specific milestone schedules should be 
discussed in the installation portion of the contract. These only become 
meaningful, however, with a detailed equipment itemization contained at 
this point. That itemization should contain not only station apparatus 
quantities, but also quantities of component parts within the switching 
system Itself. For example, number of station line cards, trunk cards, and 
other system components should be itemized. 

C. Documentation 

The vendor should be willing to provide two sets of operating manuals 
explaining in detail the operation of the system features and attendant 
consoles, service manuals enabling service to be performed by a third party 
(if necessary), a complete parts list so that the third party could, in 
fact, secure spare parts, and last, "as installed" drawings. These "as 
installed" drawings should detail the complete wiring and inside plant 
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distribution of the system between the switching system, main distribution 
frame, and all floor distribution terminals, and/or key service units. 

This should indicate not only the cable routing, but also each individual 
terminal, its line assignments and capacity. 

D. Changes and Attachments 

This should allow the buyer to attach to the system technically compatible 
equipment provided by other vendors. A definite procedure for securing 
permission from the vendor for these attachments should be outlined. This 
would normally mean a set of specifications for the added equipment is 
provided the manufacturer for review. After review, the manufacturer may 
allow or disallow that connection. The authorization for connection should 
not be unreasonably withheld and normally can be denied only if the 
equipment is not technically compatible with that already being purchased. 
The fact that this equipment is being connected to the system should not 
breach or abrogate any other warranties associated with the system 
long-term operation. Nor, after manufacturer’s approval should the buyer 
be liable for any damage. 

E. Software Support 

The vendor should agree to perform any equipment and/or software updates 
necessary to meet the original specifications at no cost to the buyer. 

Those software updates which enhance the present system should be announced 
to the buyer in a timely manner and made available at a minimal cost. 

F. Unrestricted Use and Function 

The buyer should have no restriction as to the use and function of the 
system or its location. This will be particularly important in the event 
the purchaser decides to move or sell the system. It should be possible to 
transfer both equipment and any software license to the new location or 
owner. 

G. Conformance to Standards 

The system shall be manufactured and installed in accordance with FCC Rule 
68 to allow direct connection to telephone company lines without the use of 
Interconnect devices. This conformance also assures that the installation 
technicians will be factory certified on the equipment. 

H. Patent Infringement 

The seller shall protect the buyer from any litigation resulting from 
patent infringement suits. In the event of loss, the manufacturer should 
either correct the infringement at no cost to the buyer or refund the 
undepreciated portion of the system. 
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I. Re IiabiIity 

The Request For Proposal should have asked for the seller’s estimate as to 
MTBF (mean time between failures), and this should be incorporated in this 
section of the contract. This simply prevents future arguments as to what 
is "excessive” service and protects the buyer from the "Monday morning" 
switching system. 


PAYMENT SCHEDULE 


A. Purchase Price 

The full purchase price should be indicated with a breakdown of switching 
system cost, station apparatus cost, and installation cost on an attached 
Schedule (In those states where software is not taxable, this should be a 
separate item). This should then be broken into a specific payment 
schedule in a series of progress payments tied to the performance of 
specific events. The typical method of handling this is to make a down 
payment of approximately 10 percent and to withhold between 10 and 25 
percent until system acceptance. The remaining percentage is paid 
according to a schedule predicated on system complexity during 
installation. This may be one single payment at the time of system cutover 
or a whole series of negotiated payments during the installation cycle. 

Each payment should be dependent upon a specific event and not referenced 
to any date. 

B. Freight Charges 

The system is normally sold FOB installation site. This precludes any 
problem relative to the transport of the equipment from the buyer’s loading 
dock to the actual equipment room. 

C. Insurance 

It should be the responsibility of the vendor to maintain insurance on the 
system until that system is cutover and accepted by the buyer. 

D. Unit Prices 

Unit prices for all system components (i.e., station equipment, line cards, 
key service units, trunk cards, and switching components) should be 
contained within this schedule. This is done to permit the addition or 
deletion of items prior to or after the Installation with a fixed value 
applied to those changes. This simply provides a ceiling for potential 
additions, changes, and rearrangements. This paragraph normally references 
an attached schedule. In many cases, two sets of unit prices, "pre" and 
"post" cutover are used. 
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E. Investment Tax Credit 

In the event the system is an operating lease, it is necessary to state 
whether the buyer or the seller will retain the investment tax credit. 

This will have an effect on the monthly payment. It will be higher if the 
buyer retains the credit. 

F. Property, Advalorum or other Taxes 

In the event the system is an operating lease. It Is necessary to detail 
whether there will or will not be any charges for property taxes, if these 
are applicable, how will they be computed. 

G. Right to Withhold Payment 

State under what conditions the buyer shall have the right to withhold 
future payments from the seller. For example. If milestones have not been 
reached, acceptance tests have not been passed, etc. Depletion allowance 
from a ’’reserve” may be included to compensate for replacement services 
until the vendor is in compliance. 

H. Title 

Specify at what point the title will pass to the buyer of the system. 

I. Trade-1n 

In the event the system is outgrown, it should be possible for the buyer to 
trade in the system for a predetermined amount. This amount usually takes 
into consideration the purchase price contained in Paragraph A and applies 
a straight-line depreciation to the switching equipment and, if necessary, 
station apparatus. For example, in the second year of installation the 
trade-figure would be 80 percent of the original price of those items 
traded in. 


DEFAULT/DAMAGES 

A. Cancellation by the Buyer before Installation 

If the system is cancelled by the buyer before installation completion, the 
buyer should be responsible for paying for work and costs incurred to date. 
This should not only include any installation on premises, but those costs 
unrecoverable that have been incurred on his behalf. This would normally 
take the form of some cancellation charges leveled on him by the 
manufacturer, but should not include any commissions paid on the system to 
the salesman. Also, the seller should make every effort to minimize these 
costs. 
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B. Cancellation by the Seller before Completion 

It may be wise, depending upon the size of the seller, to require a 
performance bond. This is not normal practice in private industry as this 
bond Is an expensive Item and this cost is normally passed on to the buyer. 
However, In the event that the seller does cancel the system, any 
expenditures made by the buyer to that point should be refunded. As an 
alternative. It should be the buyer's option to pay for the work to date 
and take title to that completed work. 

C. Default 

This should be defined and require that any notification of default be 
provided to the opposite party in writing. It should also contain the 
stipulation that the waiver of any default by the buyer does not prevent 
the buyer from exercising their rights in any subsequent default. Most 
defaults are the result of the contractor not meeting the deadlines of the 
installation schedule. The buyer should have right of cancellation should 
that occur. 

D. Damages 

In the case of the installation itself, damages must be specified 
predicated upon the actual damage incurred. This could be as simple as no 
damage Incurred, to loss of unrealized system savings, to payment of rent 
for two building locations because this system is not complete. It will 
vary in every instance. 


A. Schedule 


INSTALLATION 


Amended to the contract should be a schedule detailing the expected 
completion date of each event necessary for system installation. It should 
indicate if it is the buyer's or seller's responsibility to perform that 
event. This will also serve to indicate the delivery or cutover date. 

Each event critical to the "on-schedule" completion of the prolect should 
be included. 

B. Changes in Delivery Schedule 

What options does the buyer have for either early or late delivery? This 
usually evolves into a schedule bearing no penalty providing the seller is 
notified of such delivery change during a predetermined period prior to 
expected system delivery. This period will vary with each installation and 
increases with system size. 
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C. Wiring 

Normally, all wiring should be concealed unless specified otherwise and all 
feeder cable should contain at least 50 percent spare pairs. In some 
cases, It is advantageous to purchase the existing in-place cable from the 
telephone company. If this is done, it should be spelled out that the 
vendor is responsible for the service and maintenance on that cable 
including spare pairs in exactly the same manner as if it has been provided 
new. If telephone company cable is not purchased, it should be determined 
what the requirement for removal is, if any, and related cost. It may be 
necessary to specify unique requirements for installation i.e., safety 
hazards, licensing, union and trade association and after hour or security 
requirements for vendor personnel. 

D. Building Codes 

Specify that all cable and installation shall be in conformance with any 
applicable building codes and that it shall be the responsibility of the 
vendor to secure any construction permits necessary for the installation. 
This is particularly important since the National Electric code requires 
the installation of communication cable In conduit if It is installed In a 
plenum air return ceiling. Also, all cabling should be in conformance with 
FCC Rule 68 Part 3 to allow direct connection to the telephone company 
network. 

E. Site Requirements 

A drawing should be appended showing the necessary equipment room 
configuration, power requirements, and interior finishing both for the 
system at cutover and at maximum expected size. This room preparation is 
normally provided by the buyer. However, it is well to specify the 
requirements of the area. 

F. Changes 

This should indicate who on the buyer’s staff Is allowed to order or 
authorize changes to the original order. It should also provide that those 
changes requiring only software modification will be made until some time, 
usually 30 days, after installation at no charge to the buyer. 

G. Approval of Contractor’s Personnel 

The buyer should retain the right to require the contractor to replace any 
of the contractor’s personnel assigned to the implementation or 
installation of the system. Also the right to approve any subcontractors 
should be retained by the buyer. 
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H. Training 

The vendor should provide trained customer service representatives to train 
the users in the system features. This should be done in groups of 
approximately 20 to 25 as close to cutover as possible using hands-on 
experience with working stations. In addition, the buyer should have some 
control over the audio/visual program to be used for training, and upon 
completion of the training cycle receive a copy of the training program. 
Also, the vendor should have service and training representatives on site 
for several days after system cutover to aid with those minor retraining 
problems and service problems which will occur. Retraining and upgrade 
training should be made available free or at nominal costs. 

I. Acceptance Test 


The steps that will be taken by the communication manager in order to 
accept the system and ultimately authorize payment should be detailed. 
Normally, this will require several weeks after installation presuming 
there are no inherent problems. It should consist of testing all operator 
console features, station features, and operating the system under traffic 
load. Hourly traffic studies should be provided for the first four 
business hours after cutover and for the next forty business hours the 
second week after cutover. Last, if Station Message Detail Recording is 
purchased it is necessary to process this output to final reports to 
determine if it is functioning properly. Also, to protect the seller it 
should be pointed out in a clause that final payment shall not be withheld 
because of minor items (i.e., line illumination, buzzer. Intercom) that are 
not completed. 

Further, a specific timeframe, from ten to thirty days, should be 
stipulated to allow the buyer to provide a written list of any deficiencies 
that must be corrected prior to acceptance. This prevents the acceptance 
procedure from being entangled in what are legitimately service calls. 

Last, buyer and seller should perform a complete inventory of switching 
system and station equipment to justify the final invoice. 

MISCELLANEOUS 


A. Assignment 

The contract cannot be assigned without the written permission of both 
parties. 

B. Method of Notice 


It should be stated that notice for any of these items must be mailed to 
the recipient. Such notice shall be considered received by the recipient 
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at the time it is placed in the U.S. mail. 

C. Binding Arbitration 

The parties should agree that any dispute in the contract shall be 
submitted to binding arbitration. 

D. Sole Agreement 

This should be the only agreement. Any amendments to the agreement must be 
in writing. 

The Maintenance Contract should be negotiated at the same time as the 
Purchase Agreement. Since it is Ideal to negotiate this as a long term 
contract with some escalator clause this negotiation Is easier to carry out 
while the purchase is also at stake. The major points in this Contract 
are: 


MAINTENANCE CONTRACT 


A. Length of Time Period 

The ’’free" warranty should be in effect for a period of 12 months after 
installation. (It is interesting to note that if the system is leased or 
leased/purchased it may be wise to delete any warranty from the system and 
begin immediately paying maintenance charges. This eliminates the cost of 
financing the first year’s warranty, which is built into the system cost, 
over the life of the installation.) The on-going service contract cost 
should then continue for 72 months after the expiration of the warranty. 
This would normally contain an escalator clause related to some index such 
as the Consumer Price Index. Service cost should be specified on a cost 
per handset or port basis so that convenient additions and/or deletions can 
be made to the system. 

B. Unit Prices 

The Post Cutover Unit Price schedule from the Purchase Agreement should be 
incorporated to allow for additions during the anticipated life. This, 
too, should relate to the same index used for the Maintenance Contract in A 
above. 

C. Major Service Calls 

A definition of major service outages should be made. This normally is 
defined as the loss of an attendant console, the loss of some percentage of 
the call-carrying capacity of the system, total system down, or In certain 
cases loss of service to those departments which are vital to the operation 
of the organization could constitute an an emergency outage. The response 
time for a serviceman on these major outages should also be specified. 
Normally, this should not exceed four hours. Some ’’enforceable" standard 
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should be agreed upon as to what the vendor is expected to do during a 
major service outage. A complete schedule may be required detailing 
expected response, timeframes for escalation up to an including 
rep Iacement. 

D. Minor Service Calls 

These should normally be defined as alI service calls not defined as major 
and a response time not to exceed eight working hours should be specified. 

E. Service Dispatch Point 

It should be specified the hours that service is available on a major and 
minor basis and from where that service will be dispatched. 

F. Level of Vendor Support 

This should specify that the vendor’s service personnel will be factory 
trained and that a given ratio of service personnel to installed system 
stations shall be maintained. it will also specify the location for the 
stocking of spare system parts and their necessary quantities. These 

quantities should again be in relationship to the total system installed 
base. 

This should also specify that a traffic study will be made every six months 
at no charge to the buyer, and that on-going station user and operator 
training will be available from the vendor so long as the service contract 
remains In force. 

The "as installed" drawings should be continually updated to Indicate the 
system changes, additions or deletions made over time and the available 
cable in the cable distribution. 

G. Conformance to Standards 

Service personnel shall be factory trained and perform work in conformance 
with applicable FCC regulations. 

H. Manufacturer Support 

Ideally, the manufacturer should be a signator to this entire contract. 
However, at worst, the manufacturer should guarantee ongoing service 
support for this Installation should this vendor cease to be either the 
authorized distributor or cease to exist as an organization. Also, 

availability of spare parts should be guaranteed for the expected life of 
the system. 
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I. Changes and Attachments 

This should allow the buyer to attach to the system technically compatible 
equipment provided by other vendors. A definite procedure for securing 
permission from the vendor for these attachments should be outlined. This 
would normally mean a set of specifications for the equipment be provided 
the manufacturer for review. After review, the manufacturer may allow or 
disallow that conection. The authorization for connection should not be 
unreasonably withheld and normally can be denied only if the equipment is 
not technically compatible with that already being purchased. The fact 
that this equipment is being connected to the system should not breach or 
abrogate any other warranties or the Service Contract associated with the 
system. 

J. Service on CPE (Customer Premise Equipment) 

The system vendor normally becomes the interface between the customer and 
the telephone company. If a service fault reported to the Telephone 
Company is found to be that of the equipment vendor, the customer will 
receive a charge from the telephone company for service on customer 
provided equipment. It should be the responsibility of the system vendor 
to reimburse the buyer for that cost, providing they have reported the 
trouble to the Telephone Company. 

K. Non-Performance 

Should the vendor fail to perform, it should be possible for the buyer to 
cancel the contract. Of greater importance is the right of the buyer to 
immediately secure assistance from a third party. If this is necessary, 
neither the vendor or the manufacturer should be allowed to cancel the 
contract or warranty. 

L. Damages 

It is difficult to negotiate any damages that would force performance. 
However, this should not preclude a penalty for each hour major service 
response times are not met. 

M. Assignment 

The contract cannot be assigned without the written permission of both 
parties. 

N. Favored Nation Clause 

The seller should agree that should the seller sell any of the same 
products, or provide service, to any other buyer within the local trading 
area at a price more favorable than that contained in this contract, the 
same lower prices will be provided to this buyer. 
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O. Cancel I at ion 

The contract should be non-cancel I able except by the buyer, for the 
expected system life of 84 months. 

P. Sole Agreement 

This should be the only agreement. Any amendments to the agreement must be 
in writing. 


CONCLUSION 

Obviously, the ideal situation In purchasing a system would be that both 
the seller or distributor and manufacturer jointly sign the contract. 
However, in most Instances this does not take place. While every point in 
this contract serves to protect the buyer, it is obviously possible to 
purchase a system without Incorporating all of the contractual provisions. 
If that Is done, however, it is done as a "management decision" and can 
increase the risk of system acquisition to the buyer. Therefore, we 
recommend that if the seller refuses to accept any of these contract 
clauses, the buyer should carefully weigh the potential risk against any 
long-term anticipated saving. 
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Purchase Agreement 

This Agreement is made this_day of ___, 19_, by and 

between_ (hereinafter called CONTRACTOR) and 

_ (hereinafter called PURCHASER or OWNER). 

GENERAL TERMS 


1. Purchase of Equipment 

In consideration of the mutual agreements contained herein, 
CONTRACTOR agrees to sell to PURCHASER and PURCHASER agrees to purchase 
from CONTRACTOR the telephone system and other equipment Including complete 
Installation set forth in the CONTRACTOR’S proposal attached as Schedule A 
and described in the Manufacturers’ General System Description Manual, 

D1573 in full force and effect at the time of Installation. This proposal 
and General Description Manual and all pages contained therein shall be 
considered part of this agreement. The total purchase price of the 

equipment, including shipping charges and installation. Is $_ plus 

applicable State sales tax. The CONTRACTOR shall allow a trade-in of 

$_ on the existing OWNER’S equipment. The PURCHASER agrees to pay 

for the equipment per the following schedule: 


20 % 

($ 

) upon execution of this agreement by 
CONTRACTOR and PURCHASER. 

50 % 

($ 

_) upon delivery of the equipment. 

405^ 

($ 

_) upon the cutover of the system. 

10^ 

($ 

_) within 30 days after the 


acceptance of the system. 

The purchase price of the equipment shall be subject to adjustment 
up until cutover, in the event of any mutually agreeable changes made to 
the purchased equipment schedule, including the addition or deletion of 
items of equipment and any specification, attachments, or features of the 
system. The prices contained in the attached Schdedule B shall be used as 
an add or delete price for purposes of this paragraph. 

In the event that PURCHASER decides to finance the equipment, all 
deposit monies paid to the CONTRACTOR shall be refunded to PURCHASER in 
full and PURCHASER'S payment obligations under this Purchase Agreement 
shall then be null and void. 

2. Acceptance Test 

Acceptance tests shalI be run and CONTRACTOR’S Customer Cutover 
Approval Form shall be signed expeditiously providing all other terms of 
this contract are fulfilled (minor exceptions such as line illumination 
features, buzzer-signal systems and those components not affecting the 
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DATE 


operation of individual stations or trunks in the reception or placing of 
incoming or outgoing calls will not affect the signing of the Cutover 
Approval Form). 

One complete set of service and technical manuals, parts lists, and 
”as installed" drawings showing cable routing and terminals used and spare 
shall be provided to PURCHASER. CONTRACTOR shall, at its expense, keep 
another set at the switching system location. 

3. Title to Equipment: Security Interest; Risk of Loss 

PURCHASER shall acquire title to the equipment upon payment in full 
of the purchase price to CONTRACTOR. As long as any part of the purchase 
price due remains outstanding, title to the equipment shall remain with 
CONTRACTOR and CONTRACTOR shall retain a security Interest in the equipment 
until all amounts due are paid in full. PURCHASER agrees to execute any 
documents which may be necessary or appropriate to perfect CONTRACTOR’S 
security interest in the equipment. 

CONTRACTOR shalI bear the risk of loss of, or damage to, the 
equipment: (a) while it is in transit to the customer’s premise; and (b) 

while at the premises until cutover except for loss or damage caused by 
PURCHASER’S negligence or from storage of the equipment or storage in areas 
accessible to unauthorized personnel. After cutover all risk of loss of, 
or damage to, the equipment shall be borne by PURCHASER not withstanding 
CONTRACTOR’S retention of title as provided above. 

CONTRACTOR agrees that upon the completion of the performance of 
this Agreement, the above-described premises shall be free and clear of any 
mechanics’ liens, not only of CONTRACTOR but also of any and all of the 
subcontractors, materialmen, laborers, or subcontractors who may have 
furnished any labor, material, services, fixtures, apparatus, machinery, 
improvements, repairs, or alterations in connection with, or to, the 
above-described premises, in connection with the improvements referred to 
in this Contract, whether such liens relate to the above-described premises 
or to any monies or other considerations which may be due at any time 
hereafter from the PURCHASER to CONTRACTOR, or from him to any of the 
subcontractors or to any of the subcontractors. 

Upon the making of final payment under this Agreement, title to all 
parts, materials inventories, the Work in process theretofore acquired or 
produced by CONTRACTOR for the performance of the Work, the properly 
chargeable thereto under sound accounting practice, shall forthwith vest in 
the PURCHASER; and title to all like property thereafter acquired or 
produced by CONTRACTOR for the performance of the Work and properly 
chargeable thereto as aforesaid shall vest in the PURCHASER forthwith upon 
said acquisition or production. 

It is mutually agreed that no payment made under this Agreement 
shall be evidence of the performance by CONTRACTOR hereunder, either wholly 
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or in part, and that no payment or vesting of title under the above 
paragraph shall be construed to be an acceptance of defective or improper 
materials or workmanship. 

The obligation of the PURCHASER to make any of the payment required 
under this Agreement shall be subject to: (1) any unsettled claims against 
CONTRACTOR for labor or materials; (2) reasonable deductions on account of 
defects in material or workmanship; and (3) any claims which the PURCHASER 
may have against CONTRACTOR under or in connection with this Agreement. 

Any overpayments to CONTRACTOR shall, unless otherwise adjusted, be repaid 
to the PURCHASER upon demand. 

Inspection by the PURCHASER or by any of their duly authorized 
representatives; any order, measurement, or certificate by the PURCHASER or 
Architect; any order by PURCHASER for the payment of money; acceptance of 
any work or any extension of time; or any possession taken by the PURCHASER 
shall not operate as a waiver of any provision of the Contract Documents or 
any power therein reserved to the PURCHASER, or any right to damages 
therein provided. Any waiver by PURCHASER of any breach of the 
sub-Contract Documents shall not be held to be a waiver of any other or 
subsequent breach, and any waiver by PURCHASER of any right to terminate 
the Agreement shall not be held to be a waiver of any breach of the 
Contract Documents, but PURCHASER retains all its rights to recover damages 
thereof. 


4. InstalI at ion 

Installation and cutover of the Equipment shall be In accordance 
with CONTRACTOR'S quoted in-service date, provided that PURCHASER has 
arranged access to the premises to CONTRACTOR and premises are in proper 
condition for installation of the Equipment per the attached floor plan and 
Milestone Chart as mutually agreed upon by CONTRACTOR and PURCHASER. All 
installation programs and schedules will be performed in accordance with a 
prearranged plan mutually agreed upon by both PURCHASER and CONTRACTOR 
prior to the initiation of Installation activities. 

Installation methods and techniques will be in accordance with 
standard telephone industry practices and conform to standards as outlined 
by Federal Communications Commission Rule Number 68 for direct connection 
of telephone equipment to Telephone Company lines and be in accordance with 
ail applicable local and state building codes. CONTRACTOR will employ 
suitable personnel for the installation of the telephone system as ordered 
herein. Such personnel will be of a union, if necessary, acceptable in the 
area. 


CONTRACTOR shall provide an on-site training program acceptable to 
the PURCHASER and for a minimum of three days after cutover CONTRACTOR will 
provide at least two on-site trainers and service personnel. 

For two weeks following system cutover, CONTRACTOR shall make no 
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charge for on-site, programmable computer changes in the system. 

5. Warranty 

CONTRACTOR warrants the equipment against defective parts and 
workmanship for a period of one year after the acceptance date. Upon 
notification of a defect, CONTRACTOR shall have the option to repair or 
replace the defective part or the equipment, and such repair or replacement 
shall be PURCHASER'S sole and exclusive remedy. All replaced parts will 
become the property of CONTRACTOR. In addition, for a period of one year 
after the acceptance date, CONTRACTOR shall perform, free of charge, all 
necessary maintenance to keep the equipment in good working condition and 
repair, including the furnishing of all necessary labor and materials. All 
warranties shall be void as to equipment damaged or rendered unserviceable 
by negligence of non-CONTRACTOR personnel, misuse, theft, vandalism, fire, 
water, or other peril, or moving, repair, relocation, or alteration not 
authorized by CONTRACTOR. 

6. Miscellaneous 

a. Protection from Patent Infringements 

CONTRACTOR will render and hold harmless PURCHASER from any 
losses or claims arising from patent infringements as a result of using 
this equipment. 

b. Method of notice 

Any notice required under this Contract must be provided to 
CONTRACTOR or PURCHASER at their place of business, meaning headquarters, 
in writing using certified mail with return receipt requested. Such notice 
is deemed transmitted when deposited in United States Mail. 

c. Acceptance Tests 

System shall be deemed accepted upon testing all station 
features, console features, and operating the system under load for typical 
peak hours for at least three days using system-generated traffic studies 
for confirmation. 

d. Price Protection 

CONTRACTOR warrants the cost of parts and/or additions made to 
the system prior to the installation, and for two months after the 
installation shall bear the add or deduct prices as contained in the 
Schedule B previously mentioned. 

e. Manufacturer’s Support 

CONTRACTOR warrants to the PURCHASER that they shall obtain a 
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written commitment from the manufacturer of the equipment, specifically 
stating to the PURCHASER, ‘»ln the event that CONTRACTOR should for any 
reason be unable to perform the necessary warranty service or offer the 
continuing maintenance options, the manufacturer shall furnish warranty 
service and maintenance until satisfactory local arrangements are completed 
by the manufacturer.” 

Trade-In 

During the first five years of the system installation, the 
CONTRACTOR warrants that should the PURCHASER desire to trade-in the system 
for a larger CONTRACTOR provided system, thefollowing schedule shall apply 
to such trade-in: 


2nd year 70$ 
3rd year 55$ 
4th year 40$ 
5th year 35$ 


f. Arbitration 

CONTRACTOR and PURCHASER specifically agree that should any 
dispute arise in the performance of this Contract, such dispute shall be 
submitted to binding arbitration. Such arbitration shall take place 
according to the rules of, but not necessarily by, the American Arbitration 
Association. 


g. Training 

CONTRACTOR warrants that they shall provide onsite training to 
all station users and console attendant in the operation of the system and 
its features. Immediately following system cutover and for some days, as 
required by the PURCHASER, such training personnel and service personnel, 
shall be available on the CUSTOMER’S site to handle additional training or 
other system acceptance problems. 

h. Sole Agreement 

This Agreement, including its attachments and exhibits, 
represents the entire Agreement between CONTRACTOR and PURCHASER with 
respect to the sale and installation of equipment on customer’s premise. 
The Agreement may be amended at any time by mutual consent of the parties 
in writing. This Agreement shall be governed by and construed in 

accordance with the laws of the State of _. CONTRACTOR and 

PURCHASER each represent that they have the power and authority to enter 
Into this Agreement and this Agreement constitutes a valid and binding 
obligation of each party. 
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ATTEST: 

BY: 


ATTEST: 

BY: 



Maintenance Contract 

This contract made and entered into at_ is for 

the Maintenance of Telephone Equipment (hereinafter referred to as 
’’Equ i pment"). 

Equipment is to be located in _, and consists 

of _. The parties to it are_ 

(hereinafter called CONTRACTOR) and_ (hereinafter called 

CUSTOMER), do hereby covenant and agree as set forth in this Agreement. 

CONTRACTOR shall, upon the terms and conditions hereinafter set 
forth, provide such personnel as required to properly service, maintain and 
repair equipment. CUSTOMER shall buy from CONTRACTOR those services as 
stated herein. 

1. Maintenance Service by CONTRACTOR 

1.1. The system preventive maintenance will consist of running a 
periodic maintenance program during CUSTOMER’S regular work week. Such 
preventive maintenance shall be performed during the scheduled Principal 
Period of Maintenance and at which is mutually acceptable to the CUSTOMER 
and CONTRACTOR. CONTRACTOR shall specify the preventive maintenance 
required for the system. 

1.2. Parts replaced by CONTRACTOR in either mechanical or electrical 
components will be furnished on an exchange basis without extra charge to 
the CUSTOMER when such replacement is effected on the CUSTOMER’S premises 
by ordinary maintenance personnel and equipment. 

1.3. In addition to the aforementioned maintenance activities, 

CONTRACTOR will perform such repair and maintenance service as may be 
required to keep the equipment in an operating condition and as can be 
reasonably performed on the CUSTOMER’S premises. All remedial maintenance 
shall be performed after notification that the equipment is inoperative and 
CONTRACTOR shall always be responsive to the maintenance requirements of 
the CUSTOMER. 

1.4. Limitations - This Agreement does not provide for maintenance, 
repairs, or replacement parts required due to loss or damage to the 
equipment caused by fire, lightening, water, tornado, windstorm, hail, 
earthquake, explosion, smoke, smudge, aircraft, motor vehicle, collapse of 
building, strike, riot, vandalism, power failure or fluctuations, air 
conditioning failure, or other cause beyond the control of CONTRACTOR. 
CONTRACTOR’S service does not include the painting or refinishlng or 
material services connected with relocation of equipment; nor adding or 
removing accessories, attachments or other devices. Any maintenance or 
repair service originating by reason of other than normal operation of the 
equipment including, without limitation, service required by reason of any 
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of the factors set forth in the first sentence of this paragraph, or of 
CUSTOMER’S negligence or misuse of the Equipment, or of CUSTOMER’S failure 
to provide the necessary facilities, will be billed to the CUSTOMER in 
addition to all other charges Incurred under this Agreement. 

1.5. CONTRACTOR, at Its expense, will maintain a supply of spare parts, 
as it deems necessary, for the maintenance activity and the CUSTOMER will 
provide adequate storage space therefore on the customer’s premises at no 
expense to CONTRACTOR, If they desire to store such spare parts on 
CUSTOMER’S premise. 

1.6. CONTRACTOR, at its expense, will maintain test equipment for the 
testing and maintenance of the equipment and the CUSTOMER will provide 
adequate space on its premises for the same and adequate working space on 
its premises for maintenance personnel of CONTRACTOR at no expense to 
CONTRACTOR. 

1.7. CONTRACTOR shall dispatch qualified personnel to repair equipment 
within two hours after receiving CUSTOMER’S call or trouble which 
constitutes a major interruption of service. Examples of major 
interruptions include, but are not limited to, such basic system failures 
as where the operator’s position is out of service, the operator cannot 
receive incoming calls, or no station-to-station calls can be made, or 20^ 
of the stations or 20^ of the total caIl-carrying capacity of the system in 
CCS load is inoperable. CONTRACTOR shall provide twenty-four (24) hour a 
day service, seven days per week, on major trouble, and will provide all 
other service during normal working hours (8:00 a.m. to 5:00 p.m. Monday 
through Friday. 

CONTRACTOR shall supply at no charge, as requested, trained 
Instructors to teach both station users and console attendants in equipment 
operation as long as this contract is in force. 

1.8. CONTRACTOR shall provide, at no charge, so long as this contract is 
in force, traffic studies indicating the adequacy of incoming and outgoing 
local trunks. 

2. Responsibilities of Customer 

2.1. CUSTOMER specifically agrees that CONTRACTOR shall have the right 
of entry to CUSTOMER’S equipment room in order that service and maintenance 
may be performed as set forth in this contractual Agreement. 

2.2. CUSTOMER specifically agrees that all such service and maintenance 
as described herein pertains to normal equipment failure caused by 
deterioration or failure of components, and not failure of equipment caused 
by outside sources, including, but not limited to, fire, theft, storms, 
misuse, intentional or unintentional damage by CUSTOMER, CUSTOMER’S 
employees, guests, or invitees. CUSTOMER further agrees that service calls 
to repair or replace equipment failing from causes by outside sources as 
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aforementioned, will be invoiced to CUSTOMER and paid for by CUSTOMER at 
CONTRACTOR’S prevailing rates. Repair units provided under this Section 
which would be billed above and beyond what is provided in the Maintenance 
Contract must be approved by CUSTOMER’S Administrative Manager or 
Communications Consultant prior to their installation. 

2.3. CUSTOMER specifically agrees that service calls, made by CONTRACTOR 
upon the CUSTOMER’S request, after 5:00 p.m. or before 8:00 a.m. Monday 
through Friday and on Saturday, Sunday or Holidays, that are not major 
equipment failures, as mentioned previously herein, will be invoiced to 
CUSTOMER at CONTRACTOR’S prevailing overtime differential rate with a 
minimum of two (2) hours charge per visit by serviceman. 

2.4. CUSTOMER specifically agrees to pay or reimburse CONTRACTOR for all 
federal, state or local taxes including, without limitations, sales, use, 
excise, occupation, gross receipts, and similar taxes, but excluding income 
taxes, which may be levied on or with respect to installation, servicing, 
maintenance, replacement parts or components. 

3. Payment by Customer to Contractor 

3.1. In consideration for the covenants and agreements by CONTRACTOR, 
CUSTOMER hereby agrees to pay CONTRACTOR, as stated contract price the sum 

of $_ per telephone Instrument per month, $_ per operator console 

per month and $_ per Central Office trunk per month for maintenance of 

equipment as previously described. This rate shall be subject to increases 
on its anniversary in an amount not to exceed the percentage Increase in 
the Cost of Living Index as published by the U. S. Department of Commerce 

using January 1, 19_ as base year. In no event will more than one such 

increase be added to each Item of equipment hereunder in any one calendar 
year prior to the expiration of the initial term of this Agreement nor will 
the adjusted Maintenance Charge exceed CONTRACTOR’S then currently 
published Commercial Charges for like services. 

This Agreement shall remain in full force and effect for a period 
of 108 months commencing twelve (12) months after the date of system 
acceptance. The first twelve months following acceptance, the system shall 
be serviced under similar agreement at no charge to CUSTOMER. 
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4. Customer’s Option 



4.1. CUSTOMER may, at his option, terminate this Contract by 

sixty (60) days written notice of such termination to CONTRACTOR 
location specified previously in this Contract. 

providinq 
at the 

ATTEST: 

BY: 


ATTEST: 

BY: 
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CONCLUSION 

Embarking into this new era of Deregulation and Divestiture brings with it 
certain experiences gained over the past 13 years of "interconnect." An 
an lysis of present industry environment coupled with the experiences gained 
in the past is necessary to successfully design, select and acquire the 
communication system. While new problems, or opportunities dependent upon 
ones viewpoint, will certainly arise in this environmet, one must carry 
over the lessons of the past to the world of the future. No amount of "new 
technology" or "future promises" will bring dialtone or stability to the 
present acquisition. 

As it was stated in the beginning, one can, if he chooses, abdicate the 
responsibility of expending the corporate communication dollar to the 
system vendor. With increased dependence upon the timely movement of 
information throughout the organization, so vital to make today’s 
management decisions in a competitive world, is to "shoot craps" with the 
organization’s destiny. The responsibility for selection and operation 
must rest with the telecommunication manager. It is hoped that in this 
increasing era of uncertainty, this manual has assisted, in some small way, 
the manager to successfully complete that process. 
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